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Workshop Receipts. 


JoiNTTNPx Steam and 

Water I’ires. 

Flanged Pipes. Tlie i»h*!d 
flange joint is that Tiiailc hy scr.vpinK, 
which, if projKirly tloiie, is w.itor-, 
steam* and iiir-th'ht, ami all thr 
^Kicking it rcsjuires is a thin sinciir nf 
ro(l-lea<l in oil. This jouit is ustnl for 
covers of engine eylimlers, st<'ivni* 
chests and for sliding liu-cs, but as it 
is a costly joint-- costly in lalsnir— 
it is seldom used for atiy onlinary 
pi|X5 work. 

Tlie inon* or<litiary rinish to flanged 
ends is ohtsiined l»y jilaning%r turning. 
This gives a true surfiice, ])ut as it 
consislrf'of niinut(‘lines,the jointeannot 
be n^wJe stttim- or watcT-tight without 
some kind of jMicking material coming 
between the two faces. Numerous 
materials have l)een used for tliis, 
such os cc*ppcr wire, sheets nf thin 
copper stamped with concentric cor¬ 
rugations, canvas, millboard, aslestos- 
board, preparetl canvas, etc. If the 
flanges have well-finished ftu^es, quite 
thin material like canvas, or fine wire 
gauze, can be used with mlvaiit^e, 
but if the faces are cojirsely finished 
(as they are for moderate pricerl work) 
the thicker materials arc used. India- 
rubber “insertion” sheet, consisting 
of one or more sheets of ctiiiwis willi 
rubber outside and between (all amal¬ 
gamated like a thick waterproof mate¬ 
ria]) is Suited for hot-watcr pipes, but 
is not used freely for- steam work. A 
composition wMch appears to be 
common rubber with graphite is largely 
used in America for low-j)res8ure steam 
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pil)cs. hut for high-pressure work 
ruhljer is not in favour. AslHistos card- 
IxKinl answers well, but, like nibljer 
is not chea]). 

In using the customary red and 
white leiwl iuixtur<‘ for making joints, 
tli<‘ quantity may Ik> lilsTal with l<iw- 
]»rcsKurc hoi-water jcmita, but with 
strtsnn at a fair or high pressure, it 
should Ix' nH(Hl M|)ariugly or it may 
hlr)W out. 

Many consider wire gauze pi-oferable 
to other mal-tnials for flanged joints, 
this gauze lacing usc<l with white and 
'red Imd iMiste, the gauze (iotiiig the 
jNiitof a large numlrer of small cells 
for the jjjvsie to prevent it spreading 
unevenly or blowing out. Fig. 1 



Kio 1. 


shows how the gauze should be cut 
out, with Irolt-lioles all prepared, pre¬ 
paratory to its being used. Before 
the gauze collar is put in place, it lias 
a thin coat of red and white lead paste. 
Fig. 2 is a section of a joint showing 
the gauze collar between the flanges. 

n 



2 JoiNTiNo FLAunED Pipes. 

A quite romni'm plan of rruikinq a ' rulilwr iiiBortioii, or ru)>li('r eomponi- 

jointbetwocii two luruo,l (lanp'c fa<-o« tioii. The Uui’kiicH,- iiiaj- Ik' fioiii 

is by niiwm of a lout'lli of copper wire, i". to 1 in. aeeonliug U) tlie loup'li- 
alxMlt IS to fiO (i., eur\e<I rouiul to iieae of llie surfiU'OK. The two f(Alner 

come as H’ii;. S. WTieu tlie llailKes an' usually I'ivcu a I'csit of rral and 

wliitc U'.ul p‘ikU', and when the whole 
of th(! IhiHjs are diiiw'ii up, the mate¬ 
rials f'ivi} suili('H5ntl\ to iicooinnKMlate 
thoniwKob 1-0 the mo^pjahties of the 
'urfarew. lit Pertain instancoK, Kuch 
rouKh hi'Tsarc itict wit It t hat tlio flanges 
have tti }K*.shaviHl thinner in places to 
lake the iisi’ii parts, tml this is seldom 
the case unless it is small jobbing woik. 
In all oontraet work it iKiys to have 
the Hanges faeetl, if ever so rimglily. 

A joint in eoinmtm vogue, not 
perha|w so irimh for large eoiitnwt 
work a« for small and ri‘|>air jobs, i.s 
iiijmIo by one or two turns df tarretl 
I'W’iiie, lirst snieiiied with iv‘l and 
white loiul jiasie, wound round like 
the eopper wire shown oii Fig. 11. 
()i. iiisteiul of tlie twine, a ring or 
gmmmel of hemp may Im* maile, 
though the hand-mad-- gruin!n<*t ’s 
not liktdy tx» Ik; so evenly twisted lus 
the niiK'hine-niJwle twine. A ]ilait of 
tarrwl twine, made into an endless 
ring, can also Ik; usetl, and is lietter 
than single si min Is in some cjiscs. It 
serves %vel] for manliole or muiihok* 
joints of Imilcrs. 

Socketed Pipes.—deferring now 
to jointing pipes with socket and 
spigot ends (used for water anvl gas, 
rare!}' for stei^m), there are three ways 
of jointing these. 

are drawn together, the soft wire 
ia oompressed, and makes the junc¬ 
tion steam-tight. With thi.s, as 
with <dl joints, it is important 
that the scrowing-up and tighten¬ 
ing of the bolt nuts Iw done gmdu- 
ally and evenly all round. CopjKu* 
wire, used in this way, is viny 
usef^ for making joints, when 
the flanges or faces ore narrow 
and not suited fora broad washer. ric. i. 

In dealing with still rougher tiur- 

faces, the flares not being turned or (a) Tftc OttJkcd Lead Joint. —Fig. 
faced, wwihers of compamtively tliick 4 illustrates this. When the spigot 
mate^ must be used. These may lias lieen inserted in the socket, lengths 
• be of ^miilboaixl, asbestos-board, of yam arc wound round and driven 
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in ly the caulkiiiK t<H'l nhown, tlio 
yfini lieing caulkoil in soutully lunl 
CJAr^ully, ttsit i.s tliis lhatnsilly iiiakes 
the joint watoi -tight. Following this, 
the rciuaiiiing sjkw.o is w'ithlaul, 
poure<l in in a molten state, and when 
set, caulkoil }«« J to render it a solid 
and firm kicking for the yarn. This 
work luiving to lie done while the pipe 
lies horizontally, some sUtf clay is 
preparcnl and then wiapped nmnd t-o 
cover the joint Bjiare all except a hole 
at the top into which the molten lejid 
is |K)urod. Wlien the load has set, 
the clay is removed, and the caulking 
makes it lirut and liard. 

(4) Aiiotljcr method of jointing 
socketed ]jipes is hy using iron horings 
or I'tsl ami white loiid, or Portland 
eoinent, or molten sulphur ([)ourcd in 
like lead). Sulphur ia now Bcldorn 
used, while I’ortlaud cement is not 
considered reliable with rnetal pij)e.s. 
The use of iron borings aud retl and 
white lejwl is descrilKid a little later in 
this article. 

(c) lu jolibing work it is commonly 
required to insert a piece of pipe w’Uen 
the ordinary fixed 8t»cket cannot Iw 
got in. In such a case a loose socket 
or thimlJe is emfiloyetl, 'I'liLs is a 
loos^ collar, like a I<mg double-ended 
socket, aud, when jmt in [lositioii over 
the two [ilaiu ends of pijie, is caulked 
at both ends, us Fig. 5. 



Check Flanges.—\Mien hea^ 
pr^unf is to l>e witlistoiKl, os in 
hydraulic work for example, what are 
known as “check” flangwi we em¬ 
ployed. In this method one part of 
the flange is recessed into the other, 
so that the packing material may not 


he blown out. Fig. fi is a simjile 
example : a sqiiare-<'dged ring imijccts 
on one tiuiige, this lining into an 
annular cliannel reei-ss*.**! in the other 



flange. The jiacking material, pro- 
liably a collar of loiwl (»r rublier com¬ 
position, coining in the other. This, 
as will !<• seen, makes a very sound 
j<iint. AiKither joint of tliis kind is 
shown in Fig. 7, this being largely 



used in hydraulic work wliether the 
pressure Ikj liigh or low. It will be 
seen to consist of nude and female 
gland flanges -cost on tlie pipes— 
ciiecked into each other. An ingenious 
detail is the bevelling of the two faces 
tiiat come against the tiocking mate¬ 
rial, the effect of this being to force 
the |«uiking materiid outwards and 
not inwards. The latter would mean 
a possilile pn/jection inside the pipe, 
while tile former only tends to make 
the joint more sound. 

Jointing Cast-iron Tank 
Plates. — Figs. 8 and 9 illustrate 
two methods of jointing the flanges 
of cast tank plates. In the former, 
the caulking is done from the outside, 
while with the other it is done hx>m 

fi 2 




A 


JoiNTINO Ca.st-1ron PirRS. 


inNiilo U!>k. TIu! cjuilkiiij' sparo 
Ik from in. to ^ in. an*l I!h‘ nialcrial 
uwwlfor tho joinl is u^ually iron lxnint;s 

or rust ooment, in. 'J’Ik* 



Fio. ft. Flo 9. 

if lonsoly fitting. have 

gruininot wasbors, or there inivy l>c 
loivkago fr(»m a bolt hole licre and 
there. 

Cast-iron Hot*water Pipes.— 

Tlierc are Hi'veml ways of jointing the 
onliiiary cast hot-water pijie, the 
cheapeftl lasting joint lieing made with 
iron borings and known as the rust 
joint. 

Jtust Joint, —(n) Take 80 to 100 
ports by weight, of iron lK>rings, 2 
parts of powderwl (Hour) aulpliur, and 
1 part of powdercil eal-anmvoniac; 
thus, to 1 cwt. of lioringK there would 
require to be alroul 2} lb. of sulphur, 
and, say, 18 oz. of sal-ammoniac. 
These must bo well mixed in a dry 
state, tlien have water abided and 
inixinl until the mass is of a uniform 
moiatnesB. This should Ikj done from 
1 to 2 hours Irefoi'c the material ie 
ro<juired for use. 

iron lx>rings are supplied cheaply 
(8s. 6rf. to 4«. per cwt.) hj those fiiroa 
who deal in cast iiot-water pipes. 
Borings should bo well pounded, if 
tb^ appear to be too coarse. 

In making the joint, it must be 
understood that the yam, or gaskin, 
first oaulked in, is the actual joint¬ 


making TUiibM’ial, and the lH>ring 
mixtuif, when it Iwis sot hanl, only 
Morves t’O Uuk this up and keu|) it 
sniiiid. On this account the wafbr 
should not be turned into the pipes 
until the Ukring-s have set, and although 
very little thought is given to this in 
gliwshonsf work, in which the pressure 
is so light, yet even m this case the 
joints should Ite allowi^l from one to 
three days for setting, i.e. not less 
than one day /or 2-in. pijs*, one and 
.1 half to iwo days for It-in. pipe, and 
two to thrxH? days for l-iii. pijie. 
This is for horticultund work, or 
wln*rever the pressmv is i>raeticany 
n/7, and, .as shited, these should 
the least times allowed for the Isirings 
t^o set. 

A still slower setting cement ifl 
ma<le })y mixing 2 j^arts Hal-ammoniac, 

1 p.irt flour Hulphur, with 200 fKirts 
of Ixirings. 

In making the joint n length of yam, 
making about tlmse turns rouml the 
pipe, is first caulkcsl soundly in, and 
this is followed by other lengths until 
the socket is a little m<*re tlian half 
full. As rogjirds the precise <]uantity, 
various fitters have dilferent ideas, and 
while some consider the joint should 
bo half yam and lialf Ixkrings, others 
caulk in yam until only A-in, sjioce 
is left for the borings. Doubtless, 
this is sufficient if so small a (juan- 
tity oAn be got to set well, imd on 
the latter account aliout | in. of 
Ixkrings, and from this to 1 in. may 
1)0 found best for the larger pipes 
(3-in., 4.in. or larger). 

The chief reason for limiting the 
quantity of borings is its luvbility to 
crack the socket owing to its expand¬ 
ing a little as it sots. If it were not 
for this, the borings might he used 
liberally, as it is a clieap material, arid 
would r^uco the quantity of yam 
required. It must be plainly stated 
that a man’s capability in joint-making 
with this material is quickly known 
by whether he gets cracked sockets or 
not, and many tons of pipe have been 
rendered useless through this. The 
best advice that can be given is to use 
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only a reasonably small (juantity of 
borings, oiul to caulk or press them in 
evenly, but not t(H) liard. They should 
not#bo used too fresh, yet no more 
must be mixed (that is, moistened) 
tliiui can be used tlie same day, as 
they will not keep long without set¬ 
ting. 

An American journal states tliat 
10 parts lK)rings with parts chloride 
of lime, mixed to a paste with water, 
makes a good joint pot so liable to 
split the sockets. Yam is caulked in 
in the usmU way. This joint sets in 
12 hours. 

Cenunt .—(/>) Althougli an engineer 
does not consider I’oi-tland cement a 
proper matcnal to use for this puqxwe, 
yet an immense uumlxT of joints, in 
glasslmuse work, have tin's as tlie solo 
niiiterial to l>ack up the yam. It 
serves very well, if it is of g<x)d, new 
quality. Borings can be mLxed with 
it, if «lesire<l. 

‘Whenafew joints only arereijuirwl, 
andlairiugs are not reiwliiy obtainable, 
red and white lead jmtty may bo usetl. 
With this a lengtli of yarn is first 
caulked in, then a layer of the putty, 
then yarn and |:)utty alternately until 
the socket is full. To make a gcMxl 
job this, some of the putty should 
first be thinned with lioiled oil, and 
the socket and spigot jsvinted with 
this on the surfjices whore the jiackiug 
material is alsmt to come. This joint 
is not a cheap one, nor does it set 
quickly. 

(c) A good substitute for the re<l 
and white lead joint is a mixture of 



two parts clrj' slaked lime or w'hifing 
(or powderctl chalk will «lo), one |)art 
of litharge and two fuirls simd, these 
being mixed noth lK>iled lin^oed•oil 


to make a putty. This is caulked in 
alternate layers with yarn as lust de- 
Bcrilxsd. 

/inhlxr. — (d) A joint that is largely 
used when the conditions will admit 
is made with a plain rublwr ring. A 
ring of round cord rublxjr, of bare 
J-in. thickness, is stretched over the 
spigot end of the j)ipe, and this is 
then thrust into the socket. If the 
socket is an even casting, anil the ring 
of proper thickness, a sound joint is 
obtmned without doing anything else. 
Where rubljer ring joints are used, no 
other pix>vi8ion for expansion is needed, 
but it will be seen that full provision 
must be made for supporting the 
pipes, as the joint has no rigidity 
wlialever. Sometimes the ring is 
biicked up with cement to keep it 
firm. A rubber ring makes a good 
provision for expansiou if used hero 
and there on long runs of rigidly 
jointed piiHis. The ruhljcr ring joint 
is largely used by professional growers, 
os the men employed on tlio grounds 
can readily put up new runs of pipe, 
or alter old ones, with this joint. 
The rings are stocked by all firms 
supplying the pipe. 

Coinjtrcmd Jinhher Rin*f. —(c) A 
form of joint that is now being used 
largely with every success consists of 
a rubber ring, which is compressed 
when the joint is tightened up. The 
tightening is done by bolts and nuts, 
ami the ends of the piiie, or one end, 
at least, are cast to u special design 
for this purpose. An early pattern 
of this joint is Jones’s patent, illus- 



i(( 

trated by the two drawings of Fig. 
10. The statement just made that 
the pipes have to be provided with 
s|)ecialiy desigued ends must!« with- 
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drawn in this case, as the iiipea find 
fittings have all (juite plain cuds, not 
even a socket Injiug used. This is tlio 
joint sent >)ut with the complete apiwi- 
ratus which is sold for auiaieut’s own 
orecti(»ii, for any<«ic with hut a slight 
knowledge of tools can make uji this 
joint, it consists of three iron collars 
and two rings of wjuare rul)lier. 'I’he 
two outer Collars, as will l>p seen when 
drawn together, compress the ruhUn 
rings on to the inner metjil collar, and 
this makes a perfectly sound joint. 
It is not intend(*<l that this joint l)e 
used for works in which a high ]ires* 
sure is felt, consetpienlly it is not 
Huit(‘d for the luisenient. mains ol a 
heating ap}taratus in a high huilditig. 

The same makers have a joint «le- 
signed for liejiring high pressures, this 
being illustrateil l-y Fig. 11. Tliis 
neccHsitates the use of speciall)' de¬ 
signed eiuls to the pipes and httiiigs, 
these ends, when drawn together, com¬ 
pressing a ruhlier ring on an interior 
iron colhir, as shown. 

The two illustnvtious of Fig. 12 
show Iticliardson’s I'atcnt Universal 
joint, asimuleby the Meiwlow Foundry 
Co. This is a reliable joint for high 
pressurcji, and it will be seen that, us 
one end of each Itoll is a hook, Isiaring 
on a shoulder, a pipe or tilting ciui lie 
twisted round and fixed at any [ire- 
ciae angle reijuircd, 

(/) The illustrations of Fig. Vi 
show Mcaseugor’s joint. Tliis will 
bear pressure and [xissesscs the advan¬ 
tage of only requiring one end of the 
pipe to lie of s[>ecial design, while the 
other end is plain. J-ly this nioaiis a 
pipe can be cut on the job, whereas 
with joints rej^uiring two B[)ecially 
designeil ends to the pipes and fittings 
there usually have to lie some odd 
lengths cast to order to finish a job 
with. It may l>e exjilained, liowevcr, 
tlmt the makers of joints retjuiriug 
two special ends always keep a fitting 
or joint that can be u.scd on a cut 
and HO save the time that must 
idiowed for casting an (.Hid dea<l 
length; or, as special lengths are i 
a common demand, the makers hold 


thorasclves in romliiiess to cast these 
at short notice and wlien a high pres¬ 
sure has lt» l»e withst(Kxl, it is lietter 
b) wait a day or two for this thaiiHise 
a plain-ended cut pi|>c. Wlien hefi\^ 
prfjssures have to 1m- bwiie, say 70 ft. 
and upwards, the M-ritor prefers that 
both ends of ])ipes and httings lie 
specially moulded. 



Kk.. 11. 


(ff) A fitting that is associated with 
cast pipes is the “ saddle,” Fig. 14. 
This is to enable a wrought pipe'branch 
coiinectiou to be matle, when the cast 
[lipes cannotdrilled or token down 
i for the insertion of a tee. A hole is 
cut in the pipe with a diamond-point 
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chisel, and wKoti it is of Huitabhj t>iw, . imiiiiH, the majority of iiiakerH are 
the HJiddle w iKidihid ot» with retl-lciM.! j)ref)iU'<5d to wust or stulw on 

putty jukI hemp, and t hou drawn down | soim* of the lengths of pipe, as Fig. 
tiglrt on to the pipe by the nuts shown. 115, these bosses being drilled and 



pipe is in the liole shown in the j blank ends to the outlets, these ends 
*’***^’he. ^ I licing drille<l and tapped for wrought 

(A) When a number of small branch i pij>e. Where, say, a 3-in. one-pipe 
couuccLions luivc to be made on east < main is run round a basement to carry 
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about a dozen nuliatora, the iuRertion 
of two-dozen tees in a rejil trouble an<l 
exi>cnHec(nnf>ivr<}(l to having theboBsea 
just duHeril»eU. 

Toes, when lined for tliiw purpose, 
should have the bla,uk eudh to the 
outlets drilled eccentric ; tliat is, the 
hole for the wrought pi|Hj should come 
out of the centre and ck»se to the 
u])])cr edge of the blank cud. 


■OtOc- 


The Kaleidoscope. 

This is an instrument—usually 
sidereil a toy—wliich exhibits tlie 
efFccIs of multiple relleetion. An 
uiuirrangwl group of fnigments of 
coloured glass may seldom make rin 
attractive design, but when the group 
of pieccD is multiplieil, say six times, 
each retiectioii arranging itself in order 
around tlte ofigin.il, the result is 
seldom otherwise than a pleasing 
design, the oflcct fioing sometimes 
surprisingly l»e;iutiful. The article, 
as sold, ranges m eust from one penny 
to several sliillings, the principle being 
alike in all, f.ut the materials useil in 
construction diftering greatly. Tu 
the bettor quilities, Um', a magnifying 
eycjiicee (a lens of low |K>wer) is used 
to improve the etfecL. 

Fig. 16 will serve to deseril*c the 
necesNvry |»arts. I’hc outer ease is a 
tulte of carilUiard or mehd. The 
eye-piece at one end may a circular 
piece of jilain edear gltu-s with a mask 
of jKijier over it having a ,*}»-in. to J-in. 
liole in the centre, or it may be a 
more elaborate !jtaiiijx*d metal eye¬ 
piece ; or, us staUai, it may liavo a 
low-fKiwer (magnifying) lens dtteJ. 
At the opposite exti-emity of the tulie. 
the extreme end is fitteil witli a cir- 
culai' piece of plain ground (fixisteil) 
glass, while inside the tulx) ulKJut|-in. 
from the outer glass is a circular piece 
of plain clear glass. This space lie* 
tween the glasses is to form a cage or 
cell in wdiieh the material to be viewed 
is put. Were it not that, the material 
must be confineil to this sp-uic, the 
inner glass would nut be mx^leil, as 
its purfKise is merely to prevent the 
loose material gitting into the tulie 
where it couhl not lie seen, lletweeii 
the two ends of the tul>e there extends 
a pail' of mirrors, ns can lie seeu, these 
mirrors lieing pieces of looking-glass 
abimt. 6 in. to D in. long by 1 in. to 
2 in. wide (according to the size of 
instrument intendeil), and it is essen* 
tial tliat they lie placed nt an angle 
which i» au oluiuot part of 180*^. 
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ThuH they can be 30^^, 45°, 60", etc., 
but, as will be seen directly, a 45° 
aii^le is most common. The two 
mirrtjrs thus form two sides of a tri¬ 
angle, while the third side is made u}) of 
any blsKik material (black velvet, cloth, 
or iJajKir), as Fig. 17 shows. WTieii 


<leKcribed, the retjuired effect can only 
U; obtained when the two mirrors meet 
at the Ijottom (as Fig. 17) with the 
block surface alxive. This is bectiuse 
the necessary reflections in the mirrors 
c««i only Iw obtained when the mate- 
' rial appejirs to be grou|>ed in the 



iMCJ. 16. 



Fia. 11. 


the luvterial has Ijeen put into its cell 
and all fiarts secured by fnwted |)a|)er 
(or metal c<ij)s and lunnls), the inslru- 
meiit is c<»mpleted. The materials to 
l>c viewed consist, of fragments and 
splinters of coloured glass, threads of 
esdoured glass bent in any fantastic 
form, and pieces of thin wire (Injnt) 
and wire gauze. These latter thing.s, 
while lending themselves to make a 
pattern, are not transiiarent and will 
apjKiar blikck. 

WTieu viewed tlirough the eye-piece 
the fragments of uuiterial will 1)C seen \ 
gro«|)ed ill disorder within the tri¬ 
angular sjKkce, sh<)wn in Fig. 17, 
but the oflect ()f the mirrors will be 
to produce, ap|)arcntly, six triangular 
s|iaces arranged as Fig. 18 shows, one 
l)cing the actual one 
with five reflecte<l 
co{)ics, an<l, as will 
lie noticed, the irre¬ 
gular mass of nuite- 
rial now forms a 
design more or less 
pleasing to the eye. 
ft is only necessiiry 
to give the instru¬ 
ment an occasional shiike to cause 
new designs to constantly apjKjar, 
every one <liffcring, for it is practically 
impossible U) get the fragments of 
glass to arrange tlicmsolvcs twice ; 
^ike, or anything approaching this. I 

It may now be pointed out that ■ 
with ttie instrument, designed as just ' 


angle formed by the two mirrors (as 
>'ig. 17 shows). If the angle were 
formed by <me mirror and one black 
surface, a proper set of reflections 
would lie im^tossible ; a port of a set 
could bcobttuned, but this is useless. 
Therefore, if an instrument is reejuired 
with which tlie image may l>c seen 
however it is held, the blin^k surface 
has to be replacetl by a mirror, the 
three mirrors then ensuring a set of 
reflections from any angle that hapfieus 
to 1x5 dow’nwards. This arrangement 
{ admits of the instrument lajing held 
to the eye and twisted slowly with 
the fingers, each one-third turn causing 
the material viewed to take a new 
arrangeiuent. It is, in fact, the liest 
plan always to liave three mirrors, 
but os all text-lKxiks denote a chief 
description to the tw»>-mirror kind 
(the third mirror not being absolutely 
necessary), the same plan has been 
adupteil here. 

For a perfect, high-quality kaleido¬ 
scope, the miriors should be silvered 
on the front of tite glass. If silvered 
at the liack (}w looking-glass always is) 
there must be two reflections occurring 
from ejich mirror, one from the silver 
film and one (of less elFect) from tlie 
face of the glass, and, as the silver 
surface is the most effective, the two 
I silvered parts should meet at the 
I angles, which they cannot do as the 
' thi(;kneB8 of glass prevents it. Ordi- 
' nary silvered glass is used, however, 



FlO. 18. 




10 


Thk Kalkiuosooi’k. 


(vwo being bikcn to have it }V8 thin us 
posHiblo. In c.heu}) toys, j>Juin elwir 
ghwK is sojiietumis used, this lieiiig 
given ui;o.it of bl.iok ut the iHiek, wliile 
in the |H'ijny urtioles bright timieil 
iron (sheet tin it is culleil) or very 
thin bright sheet zinc, »ir a bright 
white alloy, is lohlcil into u three- 
shltsl tube. 

It is |H»ssible to give a pn-tty display 
by the aid of an o])tiuvl (magic) 
lantern. 

A tul)e of jiii'tal or cardlsianl alsmt 
5 in. long by '2^ in. dianieti^r has two 
miirors litted m it, as Kig. shows, 
and this tuln* is arrang('<l to come 
Isdween the lantern front and the 
lantern oljjootive (the latb-r Isiing 
removed trom the lantern front to 
.ulmit of this). Fig. li) illustt.il'es 
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this and show's also how the tul>c i 
must la, suppoiteil. No eye-])iece is 
reejuisite, nor is a cell needed for the 
fnigmouts of coloured glass. 'J’hese 
Litter are arrangeil to come in a suit¬ 
ably pi-epivreil slide, this consisting of 
two pieces of plain clear glass (the 
size of a lantern slide) fastened to- 
gether with a spice between for the 
material to lie loo-sely in. Tlie sliilo 
can Ih) of round glasses and made to 
revolve, otherwise it must !« shaken 
to make new {Mtterns. The tutie 
with the mirrors in it is not re<|uii'otl 
to move, and, needless to say, tlie 
mirrors must form an angle at tho 
bottom of the tul>e. It is proliable 
that the Lvnteru objeetixe will 
found of too short a focus, and a few 
tiiols must l>e ina<le U> wljust the 
lime (or other) light so as to get a 
pnipeily defined picture. It will 
probably lie found tmt the liglit must 
be well back »ud low towai'ds oue 


side. Trials must l>e miulc until tlie 
insertion of any small o'bji'ct (the hxip 
of a hair-pin, for instance), in the 
fKjsition of the slide gives a clfeafly 
defined multiplied image on the screen. 
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Selecting Blanks.- Whou ae- 

±vr.l A-IIJ AN II IjOOK ti,e is the aaiue width and depth 

• Repairing. the Jiattcm-key, ami tile bit, long 

and wide enougli to include the whole 
Thk nocessary tools for key-cutting of the pattern, aLiu tliat the length 
arc as follows: hammer, anvil, vice over all i» the wnne. 

(preferably a li^ vice), a Heleetion of To cut a Pipe lever latchkey, 
files, 3-iu. and-l-in, wartling tiles, 8-iu. ! First reduce length of bit to same 
second-cut hand, smidl, round, and 1 length as largest member of pattern- 
square liles, ami a 3-in. and l-iii. | key by measuring with calipers, one 

tliree-square file, a liand.drill, with leg of wliich is inserted in pipe, and 

twist-lrilh, large and small ‘jiair of i the other at the extreme end of step ; 
c-iilifierH, screwdriver, and two or three ■ roiluce width of tlie same by filing the 
small key-cutting chisels. The names end of bit nearest the l)OW, woi the 
of the |Kirts ot a blank iire as follows oth(rmd; with a file murk the position 
(lig. 2U): a is the bit of which 1 is of the steps of the j«ii UTn-key on the 
top, 2 front, 3 lx)t- blank. Taking tlu; 1^-in. ward file, 

tom edge. 6 is ^-'XJiotly the same 

bow, or hamlle , length and width jw same step on the 

c is pipe, or if a ^ pattern; during this spigo the key 

8oli<l k<‘y, tliis part must lie continually measured with 

is called the pm ; the calipers to jirovent cutting the 

<l is the shoulder. steiis too short; the other steps are 

An article wdlcd a measured and cut in the ssimo manner, 

key-horsfe is very 1 The edges of the stejjs must be given 

useful for linisliiug I a full round to easily lift the levers 

keys. It is luiule ' to a pro|)er height, this should lie done 

for a pi|K“-key out 111 with the second-cut Iwud file. It 

of a piece of i^in. i should be finished by lx;ing rublied all 

nnl iron lient into , ^ over with fine emery-cloth and buffed, 

a sijyare of wliich j|l The reason for measuring from the 

liulf one bide is cut insUle of a pipe blank is the vuriatiou 

away, to allow the jj in the tluckuess of pipe-keys. 

Jiipe to be pushed dJ sS To cut a pin-key.- Tho pin 

on the ^ remainmg ! is first reduced to the size of the pat- 

^ ' if|iP''!|L tern, and the mesisure taken from 

key it is made with liil'iiiilr^ pinto front of step, and the 

only tliree sides I liMlp * cuttings proceeded with && for a pipe 

with l)oth ends a key. 

^ttemul, and one Xo cut a Bramah key to pat- 

is drilled out to Fio. 20 . tern.—Select a blank the same size 

admit pin of key, as pattern inside and outside, other- 

the other is dished out to allow bow wise file it down ; if tlie hole is too 
end of key to rest on it. The majority small, it must be drilled out. Make 
of keys can be divided into three the small projection the same size, and 
classes, warded, lever, Bramah and if the length of jiipe below small pro- 
Yale. The main characteristic of a jection is longer than the pattern, it 
warded |fey is that the cuts are chiefly must be filed down. Place one end of 
on inp and bottom edge, occasionally | calipers under bit and measure position 
in the centre of bit. In a lever key, | of first cut, mark this ami remaining 
steps arc on the front edge, whde J cuts on blank with a file. Make the 
Brumah and Yale keys are so distinc- , cuts same width and depth as pattern, 
tive that they need no description. i measuring the depth with a piece of 
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fine wire. (Jare must be taken to make 
cuta exact depth of pattern. 

To cut a Yale key from a 
pattern. —Sidect a blank of exactly ■ 
the same corrugatioiw, and clip liotli 
blank and key together in the vice, 
witli the pittern key towanls you. 
Tidce a anudl tlu'ce-stjwvre lile, and 
carefully cut V-ahaped notches aauu* | 
depth and width as pdieni; care must 
be taken not to injure the pivttern. 

To cut a solid ward Rim or 
Mortise key. —Provide a blank 
witli pin and liit same size as pattern, 
lile or saw cut across bit for bridge, 
tlien with stuiUl cliisel cut away the | 
metal requireil to ftiriu the steps of | 
solid ward, finish with emery-cloth ■ 
and bufi-stiek. Measure small spiCe i 
iu Ixstween t.op edge of bit and collar \ 
on stem, give key same distance as ! 
pittern by filing away collar t)f key. j 

To cut key to a lever lock.— | 
Itemove Civp plate, take oil’ first lever 
and scratch 1 on it, mark next lever 
I!, and so on. Phuie blank in vi(% and 
file down until it works the Istlt, take 
the lever last taken out and replace 
in the hwk, cut step in the blank until | 
tlie lever is raised high enough to I 
allow stump in the Indt to enter it, | 
place remaining levers on, one at a | 
time and fit as first one ; screw on , 
cap plate and finish key. I 

To cut Yale key to lock.— ; 
Yale lock cylinders are made in two 
forms, the older with a small slide on ' 
top, the newer witliout. If of the , 
former mak6, proceed as follows : • 
Gently pusli out slide, shake out . 
springs and pins, great care must l>e 
t^eu not to mix these; unscrew small ; 
plate at tlie end, and push out inner 
cylinder. The bliuik is put iu small 
cylinder aiul the Uittom half of first 
jan dro]>[>ed into its proper liolc; a 
V-sha|ieii notcii'is now cut in blank, 
deep enough to allow top of pin to lie 
flush with edge of cyliuder; the re¬ 
maining pins arc put in and outs 
made to correspond witli them in the 

o cut key to newer pattern 
Tale lock.^Place cyliuder m vice ^ 


and file top of the oblong picco of 
metal on top of the cylinder until the 
springs and pms can be taken out, 
ci 4 t key as in foregoing, and iii^l 
jfiug, spring, and ]jins; solder on a 
small piece of brass to cover ojiening. 

To fit key to a Bramak loc^. 
Ueraovc cylinder ainl fn.»m the Ixick 
of it take out two semicircular plates, 
whicli will allow inner cylinder to drop 
out. Select a blank and cut first 
notch in it, so that it will push slider 
down until a cut ui the sUder comes 
in linn with cliannel in cylinder where 
tlie two plates were. Cut the others 
iu the same uiunuur until tlie two 
plates w’ill revolve e.-.siJy round the 
cylinder w’heii the key is insertetl. 
Iteplace inner cylinder, taking care 
tliat the notch iu it where bit of key 
engages, is placed to the keyhole; 
screw lock together again. 

To fit a key to warded lock.— 
Place bkmk in position in lock, mark 
|H)Sition of waixls aiul cut out with 
lile and chisels until it will allow key 
to {Hiss; look at cap plate and sec if 
there are any wards in it, if so, cut us 
others. When it is impossible to 
remove lock fi>r cutting key, fit a 
blank until it enters keyhole, then 
carefully smoke bit of it, insert ii,', lock 
and turn ; this will show the {Kisitioii 
of wards, wliich must Iw cut out 
until the key will pass. Keys to 
ca7itvwn lever locks can l>e cut in the 
same way, filing those steps which 
are marked heaviest by the levers. 

Repairs to locks.—The most 
common defect to which locks arc 
subject is the breaking of the springs ; 
these can be obtained of most iron* 
mongers and replaced. Wlieti a lever 
spring breaks, take out pieces and get 
new one same widtli and length; fix 
it by closing up end of lever. In 
Mortise locks the follower usually 
wears small; a new one can readily 
be obtained and fitted if needied with 
a file. The keyholes in locks fixed on 
exterior doors often become worn from 
constant use and rust. The plate 
must be removed and placed under¬ 
side up upon the anvil; then with a 
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ceiitro-pMiich inako a HCries of indenta¬ 
tions round the keyhole which will 
re<Iu 90 it; with a Rinall round file 
clean up the hole till th(5 key fitR. 
When the hole is too largo to l>e so 
treated, a plat« of brass with keyhole 
cut in it is riveted to plates of lock 
on both sides; the key must then ! 
have its collar filo<l back .the same 
distance os the thickness of the brass 
|)late. A key after much wear will 
fail to throw the bolt the full distance ; 
place it on the anvil with the bit 
towards you, and with a pulling motion 
gently hammer it long enough. 

Altering Locks.—^WHion a hunch 
of keys is lost, it is not necessary to 
have new locks, as they can lie altered 
so that the original keys will not fit 
them, in the following manner. In a 
lever lock, remove cap plate, take out 
levers and replace in a different onler. 
In a Yale lock, take out pins and reset 
in new order. In a Hnwuah, alter 
position of sliders. In a wanlod 
lock, fix a new ward or j)ut an iron 
rivet through plate, so that tlxe jMWsage 
of key will Ikj stoppd ; ami then cut 
keys te fit. Whenever |K)ssihle it is 
advisable to clcjm all locks ; to remove 
grease and dust use a rag dipped in 
paraffin; wipe clean ami lubricate 
working parte only with good sweet 
oil. "N^en choosing locks it is advis¬ 
able as far as possible to have good 
quality, also to choose those with brass 
hushed keyholes, as tliis very consider¬ 
ably increases the life of the lock. 
(W. Frewer.) 
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Kitchen RotckkSj 

AND TIIEIU DKFKCTS. 

Smircn of Datigrr .—That there is 
real danger associated witli tlie closofl 
Ixoiler—the Uith l*oilcr, as it is called— 
there a«i no doubt. TIjo numl>cr 
of explosions occurring with these is 
I much greater tluin with stcjxm iKjilcrs, 
and it is the rule, rather tlian the 
exception, for loss of life to occur 
when an exjdosion occurs. Hcjilising 
this, it cannot l>e tin) widely known 
that a siujple preciiutionary mo;w<urc 
1 can l)c taken that will quite obviate all 
risks, this miyjsure Ixeing the proxasion 
of a wifety-valve. Exhaustive ciKjuirios 
have Wn made, and no instiinctc can 
l)e tliscovcred of an explosion IxapiKsning 
toa range Ixtiler provided witli a safety- 
valve. And, conBi<lermg tliat explo¬ 
sions with boilers of this kind are 
fre(iuent cn(»ugh to ajxftcar like an 
epidemic in some winters, it is saying 
much for the safety-valve as a life¬ 
saving appliance. Very many instances 
are known of safety-valves havitxg 
averUsl explosions, <is tlie con<litionB 
have clearly shown. 

As to tbe causes of explosions with 
kitchen-range boilers of tho high- 
pressure kind (luxth or circulating 
boilers), they number four. lYectsl- 
once is taken by frost, and the others, 
though real sources of danger, arerarely 
heard of. All the explosions, or, rather, 
the public attention to explosions, seem 
confined to tlie winter months ; a Ixard 
winter usually giving a high record, 
a mild winter few or none. It is that 
the frost bites the two pipes of the 
hot-water appamtus that insure safety 
ujuler onliTiary conditions, the fnmt 
fwditlly choking tlicm, whcrca.s they 
woul(l otherwise pvo relief to any 
strain that might be manifested. 
These are the expansion (steam-escape) 
and cold-supply pipes, which exist in 
every hot-wat^ apparatus. Taking 
either of the two forms of apparatns 
illuRtrate<l hy 21 and 22, the 
tank and the cylinder systems, a is 
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the expansion pipe, h the col(l*K«pply 
service. Ak a rule, i-lio coiil-water 
cistoni is in a very culil. [lerhaps ex¬ 
posed, place, and it is iliflicult to f^t 
the two pipes referred to in frost-pr<H)f 
positions at all {loiiits. The coId-KU]>ply 
surface is full of wat«r everj'where, 
and the ex^iansion pifie is full to the 


stn])ped liy ice in this way, the stoppage 
is a very sound otif, e\t<*ndinK perliajis 
for two or tlm'c or more fe<\ and 
somedtistructivo hiip|Hmiii^; mustoctfur, 
if a fire is lighted at the hoiler under 
those conditions. There is no room 
for expjMision, and if steam c»4n be 
generated there gathers a force tliat is 
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level of the water in the cistern, and, 
os a rule, the freezing occurs in these 
somewhere cl<»e up by the cistern, as 
the d^p^ of cold is greatest there. 
Sometimes it is the pipes lower down 
that have their contents frozen and 
solidified, but it is not usual, as they 
run through different parts of the 
house where there is more or less 
wiirmth, sufficient to keep the water 
in a liquid state. If a house was 
vacated for a day or two during a 
frost, the family spending Christmas 
away from home, for instance, and no 
was lighted, there would most 
probably bo frewt-Htes at different 
pomts, and no telling where. 

It will be seen that if pipes are 


practically iiresislible. If nothing 
transpires to avert the danger, an ex¬ 
plosion ultimately occurs, and its 
terrible nature is due to the force 
having to be strong enough to burst a 
boiler which can probably stand 150 lb. 
pressure to the square inch, before the 
rupture t^es place. The force is, 
therefore, as groat as when a steam- 
boiler explodes, and everything near 
is shattered. When we reatl tliat 
kitchen-walls are blown out, we know 
the force is of decided mi^^itude. 

That kitchen boilers do expldde 
under the conditions named (and no 
one denies this) is quite settl^ ; but 
the reason of the explosion is the 
subject of debate sometimes. It is 
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arjfued, and with a deal of truth, that 
a iHiiler and pi])es, if full of water, 
canmit explode. There may 1 k' a 
ruj^tire, prohdiJy at the iHiilor, due to 
tlie exjiansion of the water when 
heate<l; but all ]tartK iieing full of 
water, leiives no room for steam gene* 
ration, and the explosive rending force 
of steam must be absent. Tlie l>oilcr 
or any weak part would split open 
(the same as when the water expands 
by being changed into ice); but this 
action would Ihj nearly silent, \n.l the 
chief noticeable feature would be the 
escaping water. This is very feasible ; 
but, if correct, why do explosions 
occur under just tliese comlitions ? 
The writer favours the thc<>ry just 
explaineil, but to Jiccount for the ex¬ 
plosions, considers that while tlio 
water is heating up, a tip may Ik* 
opened, and the water that issues 
makes room for steam generation. 

Servants are always applying to taps, 
and tills should be an eleiucut of, 
safety, and doubtless is, in the usual 
way, for on apjilying to a lap wlien 
the comlitioiis were so uiinsual, nicans 
that Hoiuetliing eijually unusual must 
l*e noticeil there. Very little water 
would issue, and if any strain was 
beingu exertod, there would be no 
mistaking the symptoms. Under these 
circumstAncos the most ignorant of 
servants would proliablyreportmatters, 
and the fire would be extinguished. 
Servants applying to taps liave <loubt- 
less averted many an explosion in tbis 
way, for apart from the oihl results 
the tajMi may give, an open tap in¬ 
stantly relieves the strain, and delays 
the dwiger at least. Still explosions 
do occur, but doubtless in no greater 
number than 5 per cent, of the in¬ 
stances where tiiey miijht liave <X 2 - 
curred, and in this 5 per cent, of cases 
it is practically certain that something 
transpired to make room fur steam 
generation. 

A*very large percentage of the acci¬ 
dents, also the risks which do not 
happen to be attended by accidents, 
could be avoided adoptii^^ measures 
to keep the frost from the water in the 


pipes. It is only necessary t«» do what 
we hike e-ii-o lt» atlopl for the protc*c- 
tion of our Isslies when eohl \v(«ither 
comes. We put clothing on Itetler 
adapted to keep the efleets of the cold 
away. It is hai’dly necessarj' to })oint 
out that the effects of suitable clothing 
is to prevent loss of lnyvt from the 
iKsly, to conserve it, ainl that clothes 
aflbnino warmth of themselves. Put¬ 
ting thicker clothing on uiakes us feel 
wirmer ly preventing the extraction 
or loss of lieat. With water-pipes we 
can get excellent results l>y covering 
them with material to prevent loss of 
heat, to keep them at their normal 
warmth, although the air tenifierature 
fs veiT low. Hair felt, wound on in 
strips, is excellent; liut one thickness, 
though Is'tter than nothing, is not 
Hutticumt. For mil efltOiMiy it should 
be put on 5 “i. thick, then Itound 
round with canvjis. Incasing thepifKis 
and picking the lyisc tight with siliiaite 
cotton is also giHsl, or any efficient 
means to prevent kiss of heat. I’his 
need only Ik* done where it is thouglit 
(or known) frost has sharp effect. Any 
])ipes in a cistern room, attic, or riMif 
should certainly lie pndeeUal, but a 
real gain, summer or winUT, will result 
by covering all pi|)es in this way fiom 
top to Isittoin of the house. 

Sometimes provision is imule to 
empty all pipes in a house, hot and 
cold, during the hours of night, or if 
the house is vacateil for a day. Kmpty 
pifies are quite wife from the effects of 
frost, of course; but this measure 
involves trouble, waste of water (a 
great fault when the water has to ^ 
pumfied by liand daily), and it intro¬ 
duces a new risk. The risk is in the 
servants, or otliers, omitting to re¬ 
charge tlie hot-water ap|>araius before 
lighting the fire each morning. It is 
better to keep the frost away from 
the water, and this is quite pos¬ 
sible. Another plan, adopteil largely 
during the severe and firolongcd frnit 
of la^ winter, is to keep a little 
source of heat at the expo^ points. 
Kven night-lighto have been put to 
tills use, and it is sometimes quite 
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artlxiniHhinR wluita little heat will tlcfy 
the frost. 

The next source of ilauRer with these 
boilers is shortness of water. The 
writer knows that a Nf»rth of ICnpland 
aasociatioi) of Isnler users Imve stated 
thatau empty red-hot boiler (iannotbe 
exphxlcd ^ a sudden inflow of water 
into it; but he holds a diffoTent 
opinion in reRanl fx) ranj^e Ixiilors. 
The statement in question was the 
outcome of experiments miulc with a 
lK>iler whicli, when at a rc<l heat, tiad 
water flow into it, and the boiler hail 
a J-in. open h^de which was supposed 
to correspond with the open pipes 
which a lioiler would liavc under or<ii- 
nary conditiems. The results of trials 
was tlmt the |-in. hole gave relief 
every time, although the generation of 
steam hy water suddenly entering a I 
ro<l-hot 1 toiler was little short of ter- ! 
rifle in tlie force manifested. Since ' 
that time the writer has made the 
Biwae experiment with an ordinary 
saddle Ixaler, having only a g-in. hole 
in it, an<l still no ox{>losion resulted. 
Notwithshuiding this, for wantof better 
prantUMl jiroof, which can only be had 
witli a boiler attached to an apparatus, 
and the apparatus in a suitable state, 
an empty lx)iler should still be con* 
siderod a grave ami very real risk. 

It may not happen that every red- 
hot empty boiler explodes if water 
suddeiUy enters it; but supitosing the 
open pipes (’) are badly furred, m 
Uiousan^ and there are ever so 
many twwte and turns to those pipes, 
and ov^ bend has a little extra col¬ 
lection of hard or loose fur, as they 
will ha^. Then one of the pipes is 
not open when water flows in the 
boiler, for a pipe iull of water cannot 
be Cfldlod an open pii>e as r<^rds re¬ 
lieving instanl^eous steam pressure. 
Supposing all this, and it is all reason¬ 
able, and there is a fire m use l^^mst 
an emj^y boiler, making it rod or 
nearly white Itot. A thaw sets in, and 
t^e nnt indication we get is that the 
Wkter runs in the pipes, ^vater comes 
4oWn in-the boiler unex}notedly, and 
-my littitf Imaginatiw jkiW^ is re¬ 


quired to judge what happens in the 
lM)jler. The generati<ni of stoam can 
only lx* <l<«cril)ed ivs t-crrific, and it 
bappeiiH in such a brief instant o#time 
tluit the as clescrilxjd, are un¬ 

doubtedly useless to relieve the strain. 

In a largo boudoii rcwdonco it hap¬ 
pened (whiU; the family were away) 
that an appfiratus was emptied, and it 
was not refillcxl before the fine wju? 
lighted. The fin- hiul Iwen going 
iKMirly thi:co hours l>cfore this was 
rememhere<l, ami for reasons Ixjst 
known to herself the hou«*kccper went 
at once >iud oi:)ened the cold supply 
stop-cock just jw a good fin? was going. 
No one was hurt, Jir the Ixiilcr was 
fittxMl wil-h a HJifety-valve; but this 
valve gave evidence of a force tliat it 
was never prepared to withstand, as 
its cap of CJist l)ra8s, screwed on, was 
blown out and curled up like a piece 
of paper. This mejmt a force greater 
tluin a half-choVed ramificxvtion of 
pipes would relieve. As further evi¬ 
dence, a newspaper report of last 
winter gave an instance of a Ixnler 
exploding at Norwood (two deaths), 
and the cause was clearly stated as 
working with a red-hot empty boiler 
which water was allowed to enter 
while in that state. There no 
reason for supposing this was a mis- 
. taken diagnosis, farther than this, 
the writer has noticed tliat explosions 
have occurred at the times tliat a tliaw 
flret sets in, and tliis speaks volumes. 

In any case it is the height of im¬ 
prudence to run this risk. The year 
before last cases were met with of 
j fires bejng kept going jrfter the water 
failed, the users supposing the only 
! risk to be that a new boilo* might 
; be necessary. A large house cannot 
do without its kitchen fire for a length¬ 
ened period, so it is l^hted against 
the empty boiler, and if sufficient cara 
is taken that no watco* can possibly 
enter the boiler unexpectedly, then, 
the risks are reduced to the possible 
burning and fracture of the boiler only.. 
The unfortuirate part of the statement* 
that a red-hot empty boii^ cannot bo 
made to explode is that a certain type 
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of workman taii now be met with 
quoting this KUtement, and acting in 
a iuK^lesB way in cQnae< 2 uence. Time 
will ^ow who is right. 

A further source of danger ia the 
use of stop-cocks in the main circulating 
pi|>OB. They are seldom fixed in this 
position ; but when they are, their 
use is to enable a workmair to ’open 
the boiloj* without employing the bmk 
or cylinder, thus siirving lK>th time and 
water. Tlie last accident rcconlod 
from tins urnso took the hot*wator 
fitter’s life for a sacrifice. 11c liad 
cleaned out the lx)Der, closetl it, and 
Hglitcd the fire to sec all went well. 
He ha<l not opened the cocks, and 
there was a little ilrop of water left in 
the boiler as usual, suflluient to make 
the steam re<|uired to burst it. 

The final cause of iixplusions is a 
possible, but improlNvble, one. This 
is incrusted <lepo8it, or fur, which 
could stop the pipes and seal the 
boiler if ever alhiwed to do .so. It is 
doubtful if an explosion has ever 
happened from this cause ; but if it 
were not that the ti'ouble gives unmis¬ 
takable warning of its gn»wib, it would 
excel frost in the number of explosions 
it might bring about. As a rule, it is 
only dhe of the two pijws frx)ni a lH>iler 
that gets furred huUy; but it would 
be qmte possible for the second one to 
get as l»ad, if the first one could be 
l)orne with long enougli. It is the 
flow-pipe that, with rare excej)tions, 
furs up the quick^t, and when the 
passage through it is reduced from 
one-half to three-fourths, the warning 
comes in the clioracter of alarming 
noises, accompanied by vibration or 
shock. This is sometimes borne for a 
while in a busy house ; but before this 
single pipe gets quite closed, the 
violence of the phenomena is past 
bearing, frightening the servants, and 
making an engineer’s attendance im¬ 
perative. • 

Ad stated in the first few lines, the 
B^ety-valve can at present bo con- 
sidei^ a universal remedy. Even if a 
failure should presently be reconled, 
it could only owing to some voiy 


irregular condition, and the valve could 
not be called any the less a wifety 
af)pliance. Their compulsory use will 
probably come stHnier or Later; but, 
as it is, the public want very little 
pressing to spend the small sum neces¬ 
sary to Ik) provided w'ith one. The 
records of the few past winters make 
the sale of siifoty-valvtjs rather an ej«y 
tiisk, and in the autumn season mtvny 
trailesincn should be doing a busy 
trade in them 
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Lakkls. 

(SECUBIHO ANJ) I’KfiSKllVINO.) 
(See a/no Tkanbkkm.) 

Securing Labels. To Fasten 
Paper JmUIh <m Pid.i»tu-d Nickel or 
J>u«()lvc -10 jKirtu by weight 
of cojvnsely jK>wtlere<l dextrin in 00 [xu tH 
of water, luld 2 ptrtB of g1yo<;riiie and 
] fVirt of glucouc. }fmt tlio luixturx; 
u» 10 r V. 

To Fasten Paper fjaheh to Iron .— 
Rub the a|)i>t where the lidud Ik to 
conic with tlie eut aurfiwe of half an 
onion, then hiaten the label on vvitli 
{Hwte, gum, or glue. The label will 
adhere firmly and atond aome he-itiiig. 

To Fasti n Paper Jjdheh on Tin. - , 
Aunmg othera, the following rne.tliudK [ 
have bee.n auggeaUnl for thin purpoae ; 
The addition til' iilamt U or 4 per cent, 
aliiminiuni .sulphate (not alum), or 
Ixstter atill, alMtut 10 per uent. of 
butter of antimony, in auid to grivitly 
improve the julhesivenesa of mucilage. 
Otiiera liave 8Uggeste«l roughening the 
surface with iuadsuriulding aubstimeea 
to the mucil.igo wUieli yield aeida in 
Kiuall degree on applying to the tin; 
thuH, honey, Hour, treiicle, etc., have 
como into uKe)U<aeen iuformuLi No. 1. 

1. Make gum tnigiuvanth into muci¬ 
lage of the desired auisisUmue with 
hot water, and theu odd to it 10 per 
ceut. of flour. 

2. Boil 2 lb. of flour with 1 qt. of 
watiir t<» make a stifl' jviatc ; :uld 2 oz. 
of tarUric 2 (cid and ] pint of luoLuKes. 
Boil tc^etbor until stifl*, and add 10 
drops of (’.arltolic acid. 

3. Shellac, 2 parts ; borax, 1 part; 
water, 10 parts, are lioiled together 
until the sholliic dissolves. 

i. A<ld I oz. of dammar varnish to 
4 oz. of tragiicanth {Kistc. 

6. Ihmghen the surface with emery 
paper, then apply the hibel preferably 
with water-glass as an :ulhe.sive agent. 

6. Balsam of fir, 1 part; turpentine 
3 ^^ts. Dissolve. This is only ap- 
' -pltuble with g<X)d qualities of well- 
sized labels. ‘ 


solution of caustic fN)tash, and then 
thoroughly wipe beft)re apjilying the 
lalwl. This 18 employed on the plSfiai- 
plo of attributing the dilliculty to the 
presence of a tliin film <tf grease, as is 
I also the case with the lulditiuu of 
water of ammonui to tlie (taste. 

8. jlruiilj the surfjusc over with a 
thill coiit of butter of autiiiKUiy or with 
olcjit.<;«if mercury, clean well and apply 
tlu* l.dtcl. 

9. Brush over with stiong tanuiu 
solution, allow to dry, and ajtjdy tlie 
label, (tn-viously well gummed. 

10. Add Venice tur(ieutiiie to gitod 
sbirch (taste. 

11. Sotteii glue with wuteraud theu 
dissolve it m acetic aeid to 10 (percent, 
strength. 

12. Alsmt 15 per cent, of glycerine 
iidcled to the fioste is said to work ad¬ 
mirably. 

Paste for Ftustentivj Paper up<m Tin¬ 
foil, etc. —Dissolve rye-flour in a solu¬ 
tion of eaustie soda to a paste, and di¬ 
lute the latter with well-water, stirring 
coiihUntly. Then hcjit Venetian tur- 
(Kiutine and add this to the piste, a 
few drops Iteing sufficient for | lb. of 
Hour. Tliis (laste julheros firmly to all 
metals, tin-fuil, glass, etc. a 

7\> Fasten Labels on Metal. —The 
following com()ositiou is recom* 
meuilcd:— 

Mucilage of tragacantb 10 ports. 
Honey . . 10 ,, 

Flour . . . 1 „ 

To Fasten Paper Jjahds to Tin, Zinc, 
or (I/ass. —Water-glass (solution of 
silicate of soda) is recommended us a 
very good adhesive for this purpose, 
particularly if the articles are subse- 
; (jueutly liable to be exposed to heat. 

I Metallic surfaces should first 1)0 rubbed 
with emery paper Ixjfore applying the 
(loste; the label is thou pressed on with 
I the liand. (‘Drog. Zeit.‘) 

I To Fasten Paper Labels to Bottles 
I and aims. —(l)Ordinarygl!ized paper, 
I (>reforably of a citron-yellow colour, is 
! wi{)ci1 over with ii d;imp sponge, and 
j tlien again allowed to dry. The ink 
' used fi)r writing the lalxils is pi'epfued 
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frttm 3 jiarts extniet of Io^wcxmI uikI 1 | the resiuouw layof, tof;other with the 
of bicljr<»mate of p tiissiuiu, dissolved lelteriii^, adherent to the Ixittle, tliey 
in 30 of water. After standing; until ; may a^in lie faHteiied by (Mvinting the 
it Has Ix'conic clear, the liquhl is (ie- ; plass ainl laliol with concentrated solu- 
canteil fnim the sodiinent, ami 2 jwrts ti(»n of white shellac, and holding the 
gum arabic are then added. When the ' glass in phice for a few days I)y means 
writing has Ixaxnnc dry, the laliel is j of an elastic Iwnd. 
affixed to tlie receptacle by means of a | Flour Paste.—Tlic onliiiary Hour 
glue-fsu'te, pn.q»;we<l by }M»urHig adK)il. ! [xisto, which is so useful and etiwtive 
irig solution of axrjienterH* glue into'a ^ for fastening })a|Hir on fKifier or on 
cold prtqwred jiaste made from wheat- i nmny otlier gulistances <'-annot la* jier- 
ffour and W’ater. When the Ldtel has j feidly mmle unleas tlie exmtt proeess is 
becxnne diy, it is brushed over twice ; known. It is simple, yet if not f«*l* 
with the SJime g]u<!q)aste, the second i lowed exiictly the jwste will Ihj al«o- 
applicationlieingilelayed until the iirst I lutely useless. It shtmld lie niad(; as 
is dry. Finally the lalx‘1 is varnir>hed i follows • For alsrnt 1 pint put 2^ to 
over with dauiinar varnish containing 3 lauiped tebles|MM>nfuls of ordinary 
10 per cent, of Cauaila lialsam. (K. wheat flour a full-sized basin. 
IVitwt.) Adil cold or just warm (not hot) water 

(2) Affix a coirnmm paper laliel and to this very slowly, stining briskly all 

let it dry ; then heat th(‘ lal^l (by a ; the time, until the whole is of Uk} 
Uunseu burner of very sniall flame) till i coji.vistiniet: of thick mustard. Ihsat 
it will just melt f>arallin rubl<c<l on it. j ami rub well with the s|xm)ii to imdce 
The lalxil is alwolutely pn»Lecie<l, and i sun.* all lumps are simH)thetl out. Now 
looks as if it were enamelled on the ; bike a kettle of iKuling water (it must 
glass. If the neck ;md lip of the bottle j lie (|uite Isiiliug) and pour a thiu 
and the stopjicr are similarly treated, I stR*ani on the mixture, stirring well 
a perfect airtight joint is secured and I all the time. At first the Jkldition of 
the stejipcr never sets, wJiile liquids the Jmt water will tliin the inLxture, 
can be pour-etl out without ruiming and the thought will occur tliat 
down the sides. the result can only lie some thin flour 

(3) * Brush the jiafior lalxils with and water, not jtaste. After the |xjui* 

thin size, and afterwards with tlie ing has been continued, however, until 
ordinary photographers’spirit varnish, the whole is aliout a jiiiit (jierliapa a 
or with common w'hite hanl varnish, little less), the mixture will lie found 
applictl Ixjfore the fire. Ur you to quickly thicken and become rather 
paint the name direct on the glass with stiff'. If nowalloweil to cwl, it will 
Bate’s black (a superior kind of Bruns* become like a thick jelly. The writer’s 
wick black), sold by the photo <lealers. pnictico is not to be quite satisfied with 
A simple waterproof cement for labels the p-wte sii obtained, but so mikui as it 
is made by stirring liuseed-oil into hot thickens (when the boiling water is 
glue, 1 part oil to 3 or 4 of glue, which being fioured in), to then put the mix- 
should, of course, be previously soaked ture on tlie hot plate and heat 'it a 
and dissolved in water to alxiut the little when it thickens still more, 
consistence used by carpenters. I’liore is no doubt that the thickening 

(4) Paper laliols, attached in the is due to a cooking process, effected by 

usual manner, and, when dry, var- the boiling water, which process can 
niab«l over with 2 or 3 coats of gtssl J be c>mtinuc<l and iierfected by licating 
copal vafnish, will Ixi found to resist | the {laste still further, on a hot plate, 
almflst all chemicals except liquor po- : for alxiut 3 to fi minutes, stirring all 
tasKC and liquor sodae. I the time. To do this, the writer 

(5) When, as will sometimes occur i makes the mixture, from the begin- 
in sudden change of weather, or from j ning, in a saucepan instead of a basin, 
age, gloss bcttle-labels drop off, leaving I Starch Faste. —This is a very 

c 2 
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adhesive pjwte and is Kuif<}d for many i 
special pur{H)ses jus having nom;i<lity. > 
It in lari^ely UHcd for lal>cUmf» delicate | 
HjKiciinens, also for mounting photo- j 
giikphic prints. 

The raw material is pure starc-ii sold i 
by the chemist as a fine white jiowder. ' 
It kee|)H foi any length of time in a i 
atopjKireil iKittlc. Tlie grocer's lump 
atiU'cli i.s not reliable ; it is not always 
the same, ami hence there is difliculty 
in getting the starch t(» jellify pioperly, 
which will not occur if the pur'e starch 
is used. I'iaco a K|MK»ni'ul oi bo of the 
ptiwder in a dry cup, and fidd ver}' ! 
gently enough water to make a very 
Btill’ |MWte. A fork is Ifctter than a , 
H{H)(>n as a mixer, and the water ami 
powder should be intimately mingled ; 
into a smooth mixture, so still' that 
one liJis to exert some f«»rco to move 
the fork in it. Anyl>hing as thin as 
ordinary cream, or Iluid enough to run 
when the cup is inverted, is not so 
goisl in pre]KU'ing a tiueniountant free 
from lnm|w. Now get roivdy some ab¬ 
solutely lioiling water. Lift the vessel 
stmight oir the tiie or gas, ami jmjui a 
thin strciuu iiito the starch, stirring 
briskly with tlu* fork. The stiHvh will 
gelatinise or “jellify,” liecoming semi- 
transparent. Add the water until the 
mixture is rather thinner than you 
would care to use it when cold, and 
stand aside to cool. The contents 
should not lie stirred up during cooling. 
As soon m the miiss has fallen to the 
ordinary tenifierature, a skin will lie 
seen on the surface of tlie paste. Take 
this oir with a spoon, and the muuntant 
is ready for use. 

Label Paste.—A good stroi^ 
paste is mode by soaking glue in 
vinegar, then heating it to boiling 
point and adding flour to a suitable 
thickness. It does not decompose and 
is verj’ adhesive. 

Label Varnish.—(1) One of the 
best label varnishes is the following:— 

Sandarac (in coarse powder) 100 parts 
Mastic ,, ,, 40 ,, 

'Copaiba .... ITi ,, 
Vtiuico turpentine . . 110 „ 


Oil of tur[Kjntiuo . . 40|Kiit<< 

Alcohol . . . . 90 ,, 

Absolute alcohol . ^0 ^ ^ 

M.accrate until solution is effected. 

(2) Best.—8 lb. Manilla copal, 8 lb. 
French ro.sin, 2 gallons methylated 
spirit. Common.—Manilla eojial, 11 
lb.; FiHuich rosin, 17 lb.; methylated 
sjrtrit, 2 gallons ; ca.stor-oil, ^ oz. 

Preservation of Labels.—(1) 
For ptjKjr labels a tlmsk celluloid var¬ 
nish is recommended, this being a 
wdution of celluloid in amykiceUte, as 
used by photographers. N<» previous 
sizing IS nei'ded, and when the solvent 
hijs cvajxiraled, the white surface of 
the ]ia]Kjr is lett unaltered. U is used 
in the Oxfonl University labonitory. 

(2) Uboden Ijahvh .—Thoroughly 
soak the pieces of wood in a strong 
solution of sulphate of iron ; then lay 
them, after they are dry, in lime-water. 
This causes the formation of suljihato 
of lime, a very insoluble salt, in the 
wo(kI. The rapid destruction of the 
lalicJs by the weather is thus pi'even^. 
Bast, mats, twine, and other suksUuices 
used in tying or covering up trees and 
plants, when treated in the same 
manner, are similarly preserved. 
Wooden labels, thus treated, •liave 
been constantly exposed to the weather 
during two years without being affected 
thereby. 

Writing on Glass.—Warm the 
glass to 120°-140‘^F., until vapour is 
no longer deposited. Then bathe the 
surface with the following varnish, 
moving the plate as when applying 
collodion in photognvphic work. The 
varnish consists of 80 grams 95 per 
cent, alcohol, 5 grams mastic in sheets, 
and 8 grams dammar. The solution 
I is made in a flrmly corked liottle on 
I the water-l>ath, and then filtered. This 
, varnish is very liard, brilliant and trans- 
' parent. Drawings in common or Indian 
ink can be made on this surface; after 
completion, a thin layer of gum is 
add^. TUs method can be used for 
marking bottles, designs for projecting 
; on a screen, or for photographic 
purposes. 
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Etching on Glaus.-—A. fluid has re- piece of pumice moistened with con* 
ceutly been introduced into commerce, centrated hydrochloric acid. The 
and cau lie used with an ordinary pen. | removal is facilitated by previously 
It ‘consists of hydrofluoric aci<I, ammo- \ exposing the signatures to the vajiours 
nium fluoride, and oxalic acid, au<l is 1 of hydrochloric acid, 
thickened with barium sulphate. A j 
bettor ink is obtained as follows: i 
Equal pirts of the doulJe hydrogen ! 
amniouium fluoride ami <lried precipi- ! 
tilted barium sulphate are grou^id 
together in a jHirccliUii mortar. The 
mixture is then treated in a platinum, 
lotwl, or gutta-percha dish witli fuming 
hydrofluoric acid, until the latter 
ceases to react. (‘ Pingl. Polyt.’) 

Plant Labels. — (1) In trans¬ 
planting spring shoots, Jts well as iu 
sowing seeds, the gardener ofUni feeds 
the need of a conveuiont label, thiit will 
withstand the niiii and not get soiled 
with the mud. A writer in the Oer- 
maii' I )iamond ’ rec.ommends the use of 
glass tubes, iu which the pjipiT laltels 
cau lie .slipped, and the tulxj corked or 
scahxl. ThotubesshouM IhiM in htiig 
and have an interior diameter of 1 in., 
and lx; miule of quite thick glass. For 
house; plautsand conservatories, elegant 
labels can be made from widei* and 

shorter tulxiB, open at liotli ends, one r- 

liciug closed with a cork, from which 

the fcilx;! is susjieiuUid by a thread or 

wire passed bliroi^h the cork, the 

other end being used to liang the tube 

on a branch of the tree or shrub. 

Writing on Metals. —Take 1 lb. 
nitric acid and 1 oz. muriatic acid. 

Mix and shake well together, and it is 
reiuly for u.se. Cover tlie plate you 
wish to mark with melted beeswax ; 
when cxdd, write your inscription 
plainly in the wax clear to the metal 
with a sharp instrument. Then apply 
the mixed acids with a feather, care¬ 
fully filling each letter. Let it remain 
1-10 hours, according to the apjjear- 
ance desired, tlirow on water, which 
stops the process, and remove the 
wax. • 

Removal of Encaustic 
Letters.- The signatures, letters, 
numbers, etc., upon porcelain vessels 
may be removed without injury tf> the , 
glazing, by protracted fx>li8hing with a I 
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Labokatoiiy Apparatus. 

{And srr Ckmknts, Distili.ino and 
Diitino and Kvai’ouatino.) 

Wire Apparatus far LtihoraUvry Use. 
It is my purpose to bririR to the notice 
of the reivder several uew as well ivs 
some well-known forms of labonit<iry 
appliarjces made of wire ; and whiU' 1 
am conscious that this subject is by uo 
means exhausted. 1 Isihove that the 
few examples of wire appiratus for the 
Ialx)ratory f^iven in Kijjs. and 21 
will not only be found useful, but will 
prove suf'KO'^tivc of other thiiipi wjually 
as roimI. J have found wire invaluable 
for these and kindred purposi’s, and 
have often iniMle pieces of apparatus in 
the time that would lie rcquiral to 
onlcr or send for tlieui, thus saving a 
great deal of time, to say nothing of 
Gxpeiisii, which is no cousidombio item 
in matters of this sort. 

It Is {xirliaps umieoessary todeiiicribc 
fully in detail each article represented, 
as an explanation of the manipulations 
required in forming a single piece will 
apply to many of the others. 

For most of the ajiparatus shown, 
wime unoxidisable wire should Ix' se¬ 
lected, such as brass or tinned inin, 
and the tools for forming these articles 
of vdre consist of a pair of cutting 
pliers, apairof flatand a pair of round- 
nosed pliers, a few cylindrical mandrels 
of wo<^ or metal, made in different 
siiK^s, and a small licnch vice. Any or 
all of the articles may lie made in dif¬ 
ferent sizes, and of ditferent sizes of 
wire f«>r dlHeront puriKises. 

A shows a pair of hinged tongs, 
which are useful for haniliiug coals 
about the fm'nacc, for holding a coal or 
piece of pumice for blowpipe work, and 
W holding large test tubes and flasks, 
when provided with two notched corks, 
as shown in B and (). These tongs are 
made by first winding tlie wire of one 
half aro.und the wire of the i>thor lialf 
to form the joint, then bending eacli 
■part at right angles, forming on one 
eml of each half a Imndle. and ntM>n 


the other end a ring. By changing the 
form of the ring end the tongs are 
ailapted to handliug crucible^ and 
cufK'ls and other things in a muffle. 

(’ shows a pair of spring tongs, the 
construction of which will l>e fully 
uiuh'rstiHxl without explanation. It 
may be said, however, that the circular 
spring at the liandle end is formeil by 
wfayiping tl>c wire around any round 
object held in the vice ; the rings at the 
Opposite en<l arc formed in the aame 
way. The l)est way to form good 
curves in the wires is to Iwinl them 
around some suitable mandrel or form. 

shows a spring clamp for holding 
work to lie soltlered or cemented. It 
may also be used as a pincli cock. 

K represents a pair oT tweezers, 
which should be made of gCKid spring 
wire flattened at the ends. F is the 
clamp for mounting microscope slides, 
and for holding small objects to Ixi 
cemented or sohlored. O is a pinch 
cock ftir rublxT tubing; its normal 
yfosition is closed, as in tlie engraving, 
but the end <i is (uiyiable of engaging 
the loop h, Boas to hold the pinch cock 
ofieu. H shows a clamper pinch cock 
having u ivire c hooked into an eye in 
one side, and extending through an eye 
formed in the other side. Thi8®wire 
is bent at right angles at its outer end 
to cngi^ a spiral d, yilacod on it and 
acting as a screw. 'Hje open spiral is 
reiMlily formed by wrapping two wires 
parallel to each other on the same 
mandrel, and then unscrewing one 
from the other. The handle will 
of coume lx* formed by aid of pliers. 
1 shows B{.ill another form of pinch 
cock. It is provided with two thumb- 
pieces, wliich are pressed when it is 
desired to open the jaws. K is a tripod 
stand, formed by twisting 3 wires 
together. This stand is us^ for sup¬ 
porting various articles, such as a sand 
bath or oxaporating dish, over a ^ 
flame. It is also useful in support^ 
charcool in blowpiyie work. 

L shows a stand ailjustable as to 
height for supyxirting the lieak of a 
retort, or for liohling glass eonductiiip 
nr condensing tiiltes ill an incliiiMl immi- 
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tion. Tlie retort, or filter Rtaud, re- , 
presented in M, is shown clearly j 
enough to rcijmre no explanation. | 
Shoiild the friction of the spiral on 
the standard ever become so slight as i 
to permit the rings to slip down, the 
spirals may be bent Latemlly, so as to 
spring tightly against the stAiidard. 

N shows an adjustable test tube holder, 
adapted to the stwidard shdwm m M, 
and capihleof lieing turned on a pecu¬ 
liar joint, so as to plac«j the tulje in 
any desired angle. The hohler con¬ 
sists of a pair of spring tongs, having 
eyes for receiving the notclied cork, 
as shown in O. One arm of the tongs 
is corrugated to retain the clamping 
ring in any position along the length 
of the tongs. The con-struction of the 
joint by wliich tlie tongs are supported 
from the slide on the staudird is 
clearly shown in On. It consists of j 
two spiriils A, the spiral h being made j 
larger than the spiral g, and screweil • 
over it, asshnwn in O. Tliis holder is j 
very light, strong and convenient.. I 

P re])rcsontsii holder for a magnifier, | 
which liJisa point/',similar to theonc | 
just described. The sli«le k is formed i 
of a .spiral bent at riglit angles and off¬ 
set to admit of the two stniiglit wires 
passing each other. This holder may 
be used to advantage by engravers and , 
draughtsmen. Q shows a holder fora | 
microscope condenser, the ilifforence [ 
l)etween this and P licing that the ring > 
is made double to receive an unmounted 
lens. 

R shows a Bunsen burner, formed of 
a common bumcr,liaving a surrounding 
tul)e made of wire wound in a spiral, 
and drawn apart near the top of the 
burner to admit the air, which mingles 
with tlie gas before it is consumed at 
the upper end of the spiral. 

S reprosen tsa connector foroloctrical 
wires, which explains itself. Tlie part) 
with a double loop maybe attached to 
a fixed object by means of a screw. 
Another* electrical connector is shown 
in 't, one part of which consists of a i 
8{)iral having an eye formed at each [ 
end for receiving the screws which 
fasten it to its support, the other part 


is simply a straight wire having an eye 
at one end. nie connection is made 
by inserting the stni4?ht cud in the 
spiral. To increase the friction of the 
two pirts, cither of them m.ay be 
curved more or less. 

A microscope stand is shown in U. 
The magnifier is supjxirtml in the ring 
o. Tlie ring p supports the slide, and 
the double ring q receives a piece of 
looking-glass or polished metal, which 
serves ns a reflector. 

V shows a sot of aluminium grain 
weights in common use. The straight 
wire is a 1 gr. weight, the one with a 
single Itend is a 2 gr. weight, the one 
having two liends and forming a tri¬ 
angle is a it gr. weight, and so on. W 
and X are articles now literally turned 
out by the million. It is a great con¬ 
venience to liave one of these inexpen¬ 
sive little corkscrews in oveiy cork that 
is drawn occjisionally, thus saving the 
trouble of frequently inserting and re¬ 
moving the corkscrew. The cork puller 
shown in Y is old and well known, but 
none the less useful for removing corks 
that have Iteen pushcKl into the liottle, 
and for holding a cloth or sjHinge for 
cleaning tulxis, flasks, etc. 

Z shows a stand for test tubes. The 
wire is formo<l into series of loops, and 
twisted together at r to form legs. A 
very useful support for flexible tulies 
is shown in J. It consists of a wire 
formed into a loop, and liaving its ends 
l)ent in opposite directions to form 
spirals, A rubber tube supjKirtcd by 
this device cannot bend so sliort as to 
injure it. Most of the articles de- 
scribnil above may be made to the best 
advantage fn>m tinned wire, as it 
possesses suflicient stifluess to spring 
well, and at the same time is not so 
stifl* as to prevent it from lieing bent 
intoalmostanydesircd form. Besides 
this the tin coating pnitects the wire 
from corrosion, and gives it a good 
■ apjiearauce. (Geo. M. Hopkins.) 

Liebig: Cendenser.—This con¬ 
denser (Fig. 26) is much more com- 
]>act, and is equally as clTective as the 
I ordinary form. Much valuable space 
I is saved, which the chemist may use to 



26 Laboratory Apparatus : Liebijo; Oondonscr. . 

Ix'tt.T a in » tulw »V»out i vapoure condensing in c, and running 

‘ifin.diaruotor, aud20-24in.long. h j back; so little surface is expwcsl to 
is a tube l|f in. diairieter, closed at the j the cold atmosphere and (^ork coiuiec- 
up|>er end. This tube is fitted to the < tion. The vapours condensing inrun 
Iw^e tube by a thick heavy cork soaked ] down the walls of the tube, luid arc 
in melted jiaralUn. The tulie c, which completely delivered by the smaller 
readies nearly to the Inittom of the tube d. 

condenser, serves as an inlet for cold ! This condenser is admirably adapted 
water, and/the outlet for the heated ' for the distillation of nearly all liquids 
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water. The tulie r. connected with the j of low Ixiiling-points, which do not 
Bask carries the hot vajHiurs to the | form explosive vaiwurs, to come in con* 
condenser, where they are condensed j tact with the flivme under the flask g. 
and delivered by the tube d to any However, liighly volatile liquids like 
suitable receiver. The tube c, which the ethers may be safely distilled 
is connected with a cork to the con* screening the receiver from the heat of 
denser, should pass up 2-3 in. beyond i the flame, and by connecting with the 
the cork to prevent the condensed j receiver a safety tube delivering the 
va{x>ura from jmssing back into the re* vapours escaping out of a winddW, or 
tort flask. through a partition into an adjoining 

If pro{)erly cons^cted this eon* room, 
denser is very effective. Very little I usually employ as a safety con* 
tfouhlo win be experienced by the nectioii, in the distillatioD of highly 




LAEonATOBT Apparatus : Wash liottlc. 


volatile and comlmstible liquids, a tube bottle. In the third hole in phieiMl a 
eotnji*ct(i«l with the receiver, the ex* tube Iteiit at an angle to keep 

treni^ end of which dips under mer* out duht. On iilliiig the flask fi-oin 
cury, covereti with a layer, 1 in. deep, the reservoir- the How being HtopjKid 
of oil of a suitable cliaracter. This by a pincli ctxsk—the water is 8tart.oil 
arrangement I have found jierfcctly ' by suction fi-om below, and the strt'am 
safe; any escaping vapours arc ab- through tlu‘mizzle can lx* re^rulatiHl (n 
sorlied by the oil. (Chas. B. Gilison.) stojqK-d at will by a pinch cock placed 

Safety Valve for Extraction couveiiiontly to the hand, the height of 
Apparatus (Fig. 2fi).—Used very the water Husk furnishing the pressure, 
successfully when it is dcsiralilc to run which is sustaineil by the syphon, 
the extraction for some hours, at 
the same time the attention lieiug 
devoted to other work. The tulio 
a is connecteil with the Liehig as 
shown, and with the flask h, wHiich 
is lojwled with mercury, ami im¬ 
mersed in a vessel of cold water. 

Another tube [wvsses from b into 
c, which is jiartly tilled with mer¬ 
cury and oil. This appiratus is 
jierfectly safe, as any vapours of 
the ether or honzine, which may 
not liccoine condensed in the 
Liehig and flask /», will surely lie 
alwtirlKxl by the oil in c. I have 
run tliis a[>[)aratus continuously 
for 21 hours, amj liave scjircely 
lieeiiable t4) detect even the smell 
of ether at c. I have no fear of 
accidents, even with high hciit 
from^uiisen burner, when these 
precautions are taken. (Clias B. 

Oilwon.) 

Wash - bottle. — By this 
simple ilevice (Fig. 27) the wash¬ 
ing of precipitates and the cleans¬ 
ing of vessels used in the process 
of analysis, whicli before required 
the use of the ordinary wash- 
bottle, can now be done with 
much more hvcility and in a 
shorter time. It consists esseii* 
tially of a thin glass flask C, 
placed about 8 ft. above the 
level of the working desk, and 
closed by a 3 hole rubber stopper. ( A Bunsen burner H is placed under- 
Through one of the holes issues a j neath the flask, ami tlie water can !« 
niblwr thlie I) (or glass with ruhl>er | heated when it is so desired. Hot 
connections), descending to the desk ’ water as well hh cold can thus }*e used 
and ending in a glass nozzle. Connec- in treating pnjcipitatos. Other solu¬ 
tion is ma<le by a second hole in the | tiuns can be employed equally as well 
stopper with a reservoii- Itottle A, ' as water. (See bottle F.) 
pla<’.ed alswe the top of the wash- ; The fwlvanUigcs of this system ore :— 
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1. The saving of much time and 
couHcquent labour attending the use 
of an ordinary wa«h*bottle, especially 
where several analyses are carried on 
at the same time, the exertions re¬ 
quired by the mouth and lungs being 
thereby avoided. 

2. No air exists in the tuln;, as in 
an ordinary wasli-bottle, and conse¬ 
quently the full force of the liquid is 
utilised immediately. 

3. When used with a wash solution 
of ammonia water, no trouble iBexjKjri- 
cncod with free ammonia, wbicli ordi¬ 
narily is quite hurtful to the mouth 
and eyes. 

The large Ixittle E with the ivccom- 
panying tube shows a couveiiieut ar« 


finiab for table tups. Tlie article did 
n<it give the autlior’s name nor the 
original source of the formula, but 
stated that the method was ' used 
abroad.” Further acknowledgment 
cannot, therefore, be made. The for¬ 
mula was as follows :— 

L Copper sulphate . . 1 part 

■ Potassium chlorate . 1 part 

Water.8 parts 

Boil until salts arc dissolved. 

2. Aniline hydrochlorate . 3 parts 

Water.20 „ 

Or if more readily procurable :— 

Aniline.6 parts 

Hydrochloric acid . • . . 8 „ 

Water ...... 60 ♦, 



rangement for holding any solution 
anddeliveringthesamo. (H. B.Battle.) 

Water-Ba^y I^era^ator, a/t^d Still 
Combined. —F^s. 28-30, show Fen¬ 
ner’s combined apparatus which can be 
used as a vmter-bath, a percolator, a 
still, and evaporator, for making tinc¬ 
tures, fluid extracts, solid extracts, 
infusions, syrups, etc., and for dis¬ 
tilling, evaporating, etc. 

An Acid-proof Paint for La- 
'boratory Tables and Benches, 
elfC.—Tliree or four years ago the 
writer saw in a pharmaceutical journal 
(Hi^ak’s ‘Beporf) a formula for ablack 


By the use of a lunish two coats of 
solution No. 1 are applied while hot; 
the second coat as soon as the first is 
dry. Then two coats of solution No. 
2, and the wood allowed to dry tho¬ 
roughly. Later a coat of raw linseed- 
oil is to be applied, using a cloth 
instead of a brush, in order to get a 
thinner coat of the oil. 

The writer used this mrthod upon 
some old laboratory tables which had 
been fmished in the usual way, the 
wood having been filled, oUed, and 
varnished. After scraping off the 
' varnish down to the wood, the solu- 
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tioiiB were applied, and the result was 
very satisfactory. 

After sonic exjKjriiuentation, tlio 
formiAa was modified without materi¬ 
ally aflectiiif' the cost, and apiiareutly 
increasing the resistance of the wood 
to the action of strong acids and al¬ 
kalies. The modifiecl formula fol¬ 
lows :— 

1. Iron sulphate ... 4 parte 

Copper sulphate . . 4 ,, 

Potiissiuni permanganate 8 ,, 
Water, q.8.100 ,, 

2. Aniline.12 psirts 

Hydrochloric acid . . 18 ,, 

Water, q.8. . . .100 „ 


or 

Aniliuo hydrochloKite. 15 

Water, q.s.100 ,, 

Solutitm 2 lias not been changed, 
except to atrauge the |Kirt8 |)cr hun¬ 
dred. 


The method of application is the 
same, except that after solution No. 1 
has driixl the c.xcess of the solution 
which has dried upon the surface of 
the wood is thorouglily rubbed oiF 
before the appliisition of solution No. 
2. The bhick colour does not appear 
at once, but usually requires a few 
hours before becoming ebony-black. 
Ttie Iinseed-oil may be diluted with 
turpentine without disadvantage, and 
after a few applications the sujrfacc 
will take on a dull ami nut displeasing 
polish. The table tops are easily 
cleaned by washing witlx water or suds 
after a course of work is completed, 
and the application of another coat of 
oil puts them in excellent order for 
another course of work. Strong acids 
or alkalies when spilled, if soon wiped 
off, have scM^ely a perceptible effect. 

A slate or tile top is expensive not 
only in its original cost, but also as a 
destroyer of glassware. Wood tops 
when painted, oiled, or paraffined, have 
objectionable features, the latter espe¬ 
cially in. worm weather. Old table 
tops-after the paint or oil is scraped 
ofi down to the wood take the above 
finish nearly as well os the new wood. 
(Pierre A. Fish, in tlxe ‘American 
Journal of Applied Microscopy.’) 


Lacquers and 
Lacquekin(3. 

(jS’t'c also Jai'ans and 

jArANNlNU, and I'Al’IKJt Mache.) 

Whkn pro]»ei'ly hiciiuered, bnw.s work 
will rctiiin its colour, and resist the 
action of the atmospliere for a long 
time; hence the neci-ssity of always 
liiojuering work which sliould retain a 
good ai>[K‘ii,nince. The process is rather 
liiilieult to execute on large suriuees, 
wlieni the amateur will finil the Jjvcquer 
continually getting a smeary look. Be¬ 
fore applying the lac(|uer, the brass 
must l>e lieated to a ccrUin degree, 
and the difficulty is to know the exact 
degree Ix'st suited to the |)articular 
hL(‘<jucrs aiul materials used, and the 
effect to be protluceil; but for general 
trade purposes the heat of boiling water 
(212*^ F.) is ordinarily worked to. 

A «iniel-Iiair l»rusb is used to lay on 
the livcijuor with, after tlic articles are 
heated ; be careful not to touch the 
bright surfjice witli anything tliat will 
stain it, and lay on the liuxjuer as 
thinly as jjossible to prevent smears. 
If the work is tf»o liot it will bum the 
lacquer, and if too cold it will not set 
hard. Small tliin artiiJes pjirt with a 
large proportion of their beat in lay ing 
on the lactiuer, but bulky work is com- 
Iiaratively unaffected ; so small articles 
must be made somewhat hotter than 
large before laci^uering. Only expe¬ 
rience will enable anyone to judge cor¬ 
rectly. 

Lacquer is so called because it con¬ 
tains gum lac, either shellac or seed 
hic. Seed lac is the original form of 
the gum or resin ; after Wng purified 
it is moulded into thin sheets, like 
shell, and hence is called shellac. 
ShclJ^ is frequently bleached so as to 
become quite white, in which state it 
forms a colourless solution. Bleached 
shellac is never as strong as the gum in 
its natural condition, and unless it be 
fresh it neither dissolves well in alcohol 
nor does it presen'o any metal to which 




30 


Lacquj!)rin(J : Prepjiriug Brass for. 


it may apiJieil. Tlioro are many 
recipes for k»kmI lact|ucr, but the Buccess 
of the opeiutor depemls as much 
upon skill as ujKni the jiarticulur recij)e 
employed. The metal must Ije cleaned 
perfectly frtuii greiwc and dirt, and in 
laci[uering new work it is always best 
to l»u!*juer iis sexm after polishing as 
])os8ible. t)ld liicfjuer may lie i-emoved 
with a stnmg hot solution of ]H)tash or 
Rtida, after which the work should be 
weirwasliedin water, drusd in line beech 
or boxwood sjiwdust, ainl iKdished with 
whitmga)>plie«lwitha soft brush. The : 
condition of the work, jis to cleaniiness | 
and |>olish, is perhaps the most impor¬ 
tant iK>int in lacijuering. A tom[H}m- 
ture of about that of l>oiling water 
will be found right. The solutiim of 
lac or varnish is coloureil to suit the 
retiuiremenls or taste of the user. 

Brass. —In prcjKiriug l)ra.ss for the 
colourless or nearly colourless lacijuer, 
the gomls, after being )>ic*.kled and 
waKhe<l, are eitlier dippial lor an in¬ 
stant in pure commercial nitric jwid, 
washed in clear water, and drie«l iu 
sawdust; or innuersed in a mixture 
of 1 jmrt of nitric luyd with 4 of water, 
till a white curtl covers the surlaee, at 
which momout the giHwls are with- 
<lniwn, washed in clear water, and 
drie<l iu sawdust. In the first cose, 
the brass will lie bright; in the latter, 
a dead flat, which is usually relicA-ed 
by Imniishing the prominent imrts. 
Then the goixls are dipped for an 
instant in commercial nitric acid, and 
well washed in water coiihiinii^ argol, 
to preserve the colour till LMXjuerod, 
and dried iu wann sawdust. This 
hotter is not necessary, if the work is 
to be fiiiislietl at once. So preijarcd, 
tbe gooils arc heated on a ])late and 
varnished. The vaniish used is one 
of spirit, consisting, in its simple 
form, of 1 oz, shellac dissolved in 
1 pint alcohol. To this simple varnish 
are added such colouring substances as 
red sauders, dragon’s blood, and au- 
natto, fur imi)artiug richness of colour. 
To 4ower the lone of colour, turmeric, 
gamlioge, safikm, Capo aloes, an<l sand- 
arach are used., The Orstgruui^reddens, 


I the aeetjiid yellows the vai’iiish; while 
' a mixture of the two gives a plcfising 
j orange, aiul various tints can be got 
I by suitable mixtures. * 

I Small circular work, after being well 
1 scoured, and burnished (if necessary), 
is IhjsI lacquered in the lathe. The 
work should be slightly warmed over 
a cli^m chantoal fire, or in a stove, and 
the ]ae<juer applied very thinly with a 
soft eamel-bair brush. A clumMwd 
br-.uiier shouhl lie held under the w<uk 
for a few seconds, after the application 
of the Lu*.tiuer, to prevent ehilliug. 
To Lacquer a flat surface, clean care¬ 
fully by boiling in Auiericau potash 
ainl water. 1 )ip in hydrocliloric aci<l, 
if it be desirable to Iieighten the colour 
of the Ijrass ; wash well, first in cohl 
water, then in hot (removing any black 
muddincHs with a fine brush), jmd thy 
in hut sawdust. When dry, burnish 
if rixiuired. PLveo uj^on a flat iron 
jdaUs, just lukewarm. 1 *jiss tlic latjijuer 
(|uickly hut evenly over the surface, 
by means of a nitlier large but fine 
camel-liair brush. Be ciireful not to 
jttisa twice over the same sjMJt, or a 
ritlge is almost sure to appear. Warm 
tlie lower plate until the work is 
tjuitc dry. 

In proceetling to work it is best to 
have the husquor in a jar or pot with a 
stiff wire across the top, so that the 
binish can bo drawn itcross it to take 
off surplus lacciucr. This aids in 
getting the IkjsI (.(uantity of material 
on the brush, but it is necessary to 
keep the wire clean or the brush may 
gather up thickened piec&s. The 
metal work must not lie made too hot 
or the ladjuer will scorch or discolour. 
As a rule the heat can be judged by 
noticing when the sweat or vapour 
clears off. When a rich or thick effect 
is desired it is b(»t to put on successive 
thin coats, warming between each, 
rather than ajiplying a thick coat at 
once. The brush cannot be applied 
too lightly. For dificrent eWbe^ of 
work there should be prepared suit¬ 
able clij>a or holders, so that the work 
can be turned round, while held in the 
left hand, witltoui fingering it. In 
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event of tlie work being made too hot i 
and the lacejuer bocoinhig diacoloureil, 
it can lie reiuoveil at once with spirit, or 
by the process adojited in re-lacquer- I 
ing (described later). As previously 
mentioned camel-lxiiir brushes are 
uscil, and a goml brush goes far tf)* 
wards jiroducing g<M)d work. They 
arc llat brushes, and when ncceswvry 
an uneven edge can be triinined, with 
a slukrp knife, on a Ixnird. Should 
the brush be allowed t<» get hard, it 
can 1 k 5 softcnwl by warming it and 
then dipjting it in tlic Huid Liequer. 

Hv-liw<iucrhnj .—As the name ini- 
]ilies tliis process is to renew the 
surface of articles which have alrejuly 
received a coat of lacquer. It is work 
for which tliere is a large demand, as ] 
lac(|uercd metal gfXKls, if much used 
or exjKkseil, become shabby aud ill- 
looking. This ettbet, in the case of 
door-furniture and cheap (U>mestic 
littings, is liasb'ued and largely due 
to j)oor (juality of work in the lirst 
instance. 

Tlie lirst process is to nmiove the ohl 
liwtjuer, f<tr ix“-lac(|ueringon the toji of 
old lacquer is never a success, even if 
the old surface is made to i<x)k clciiii 
first. For those who jtrefer making 
a pickle for tins jmriHisc, uudcc a 
strong lyoof wood ashes and strengthen 
this witJi soaji lees. Iloil the mixture 
and on putting in the goods the old 
lacquer will (juiekly come off. Wash 
in clean water imd dry well. Have 
really another di^iping ijciil or pickle 
of aquafortis (commercial or common 
nitric J»cid) witli water, l^ip the gisuls 
in this, then immediately wash in clean 
water, dry well imd rub bright with a 
leather. The lai;(juering is now done 
as with new goods. 

An improvement on the jdain nitric 
acid and water dipping bath is to mix 
together sulphuric acid (strong), 10 
parts; red fuming nitrous acid, 5 jiarts; 
water, 6 parts. Mix in the oj»en air, as 
a suflbeating gas is given off. When 
fuming has ceased, the mixture can be 
stirred (usil:^; a wooden or glass stirrer) 
and is ready for use. This and similar , 
dipping baths is to produce the gold-1 


bright eirect on the bnuts that is so 
desirable, ft is an excellent mix¬ 
ture. Ah with other d{i)ping acids the 
articles must U‘ washed, dried, and 
finished as ([uickly as jmssiblc. Dip¬ 
ping acid, if left too long oi» the surfi^, 
t»r if the article is immersed in it t<K> 
long, n‘ceive a deiul or matt surface. 
This is sinnetimes desirable in instru¬ 
ment work. 

For removing old laci|uer, when 
nothing else is avaikble, coumion 
washing soda may be useil. Make a 
very strong solution, and IhuI tbe 
articles in tliis. It will take <juiie 
1 hour’s boiling, whereas with caustic 
soila alxmthulf this time will suffice. 
If time will admit, aud it is convenient, 
the goods can be simply |)ut into a 
hot strong solution of washing so<la 
and left there all n^ht, or, Hay, 12 
hours. In caich case the latxjuer will 
Ihj reiiiovtMl, or will come off very 
quickly witli a brush. When the 
goods have I>ecoitie bliujkened in [iLh^cs 
( usually where the old huiqucr is worn 
oil*), or, in fact, whenever the bnws 
apjiears to lie discoloured, the articles 
must be re-polislied before they are 
dipjKifl and lacijuered. For tlie woi'st 
|Muls the finest emery cloth or flour 
emery may be used (though in some 
cases a smootli file has to do a {lurt 
first), then follow with rotten-stone or 
crocus and oil. Next rub with a clean 
soft clotli to remove all oil, aud finally 
rub over with dry jHiwdered j'otten- 
stoue. When convenient, the surface 
may be burnislied with adviuitugc. 
This would be the case with round 
kitolwi if a lathe is available. 

TJiC Preparation of Ikad or Matt 
Dip for .Sra.w.—The dead di]) is the 
one which is used to iiiqiart a satiny 
or crystalline finish to the surfaces of 
I ornamental brass articles. The Viright 
I dij) gives the smooth, shiny, aud per- 
I feotly even surface, but the dead dip 
' produces a surface wliich is most 
beautiful. When properly done tliere 
is just enough life to it to give a pleas¬ 
ing a]>pcarancc, Imt yet nut sufficient 
to give fidse light reflections like a 
liighly-polislied surface. It is by far 
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like most of any <ll]) liiuBhcH, 

and can Ijo uned as a Iwne tor niaiiy 
secondary tinishcs. 

Concisely Hjteiiking, tlie drawl dip is 
a mixture of oil of \itriol (suljihuiic 
jwid) and iwiuafortis (nitric aci«l) in 
wliich there is cnouj;!! sulphate of zinc 
(white vitriol) to wiluratc the sf>lution. 
It is in the presence of the Hul]>liate of 
zinc that the essenUjil diflei'cnce hC' 
tween the bright and the dead dij» , 
exists. Without it the perft'ct tlead , 
or nwtt aurfjice cannot he obtiiine*!. 

The method generally })n»ctised in 
making up a drawl dip is to add the 
sulphate of zinc to the inixfjd kicids 
(sulphuric an<l nitric) so that some re- j 
mains umlissolvral in the bottoiik of | 
the vessfil. At iirst thought this I 
would seem sivtisfactory, but uikhi j 
giving it furtlier consideration it will 
fouml that the sulpluitc of zinc 
occurs in small crystals having the | 
aj)j<earaiice of very eojvrse gianulate^l 
sugar. Tiiese fnystaLs rciwlily settle 
to the bottom of the vessel and <h) not 
do the work of matting wliich is re- 
({uii^ed of them. If they are finely pul- 
verise<l, the dip is slightly imjiroved, 
but not as much as is freijueutly de¬ 
sired. It is impossible to pulverise 
such material to a fineness that will 
do the desirefl work. The use of sul- 
pliate of zinc, then, leaves much to bo 
desired. 

Tlie most modern method of making 
up the dead dip is to produce the sul¬ 
phate of zinc directly in the solution 
and in the preeijiitated form. It is 
well known that the most finely 
divided materials are those wliich- are 
produced by precipitation, and in the 
dead dip it is very important tbit tlie 
sulpbite of zinc which is in it shall be 
in a finely divided condition, so that 
it will not immediately settle to the 
bottom of the vessel. If the sulphate 
is precipitated as subseciuently desired 
it will bo produced in the very finest 
kind of a precipitate, so that when it 
is mixed with the acids it will not 
.settle immediately. The method of 
making the sulpliate of zinc directly 
in'the solution'is sus follows:— 


Take 1 gJilloii of yellow otjuafortw 
(;18°), and jilace in a stone crKjk, which 
is surrouiulral with cold water. The 
cold water is to kcc}) the heat, Wliich 
is formed by the rraictjou, from evaiKi- 
niting the acid. Now atUl metallic 
zinc in small pieces at a time until the. 
acid will dissolve no more. The zinc 
maydko in any convenient form—sheet 
clippings, lumps, granulated, or any 
other sliape which is such that it may 
l)C julded little by little. If all is 
.■wldwl at once, tin* iwtioa is so violent 
that it will boil over. When the arid 
will dissolve no more zinc, it will l>o 
found that some of the Jtcid bis cvaj>o- 
rated by the heat, and it will be 
necessary to iuld enough fresh aci<l to 
make uj) to the original gjillon. When 
tliid is done, luld I gal. of strong oil of 
vitriol. The mixture should Ike stin ed 
with a wooden j»iddle wliile the oil of 
vitriol is Ikoing cuUled. 

As the suljkhuric iu-id is being {Mldp<l, 
it will be noticed tliat the solution 
begins to glow milky, and finally the 
whole lias the consistence of tliick 
cream. This is caused by the sul¬ 
phuric acid (oil of vitriol) precipitating 
out the sulpbite of zinc. Thus the 
very fincly-di\’ided precij>ibite of aul- 
Ikbite of zinc is formed. If one desires 
to use known quantities of acid and 
zinc the following amounts may l>e 
tt^keu: oil of vitriol, 1 gid. ; Mujua- 
fortis (38®), 1 gal. ; metivllic zinc, 6 oz. 

I In disBolvmg the ziuc in the aqua- 
I fortis it is necessary to be sure that 
■ none remains undissolved in the bot- 
; tom, as this would sikoil the results. . 

The dead ikr nuitt dip is used hot, 
and, therefore, is kept in a stone crock 
surrounded witli hot water. To use 
it, the articles to be matted aire 
polished and cleanerl in the usual 
manner, and the dip thoroughly stiired 
with a wooden fkaddle so as to bring 
up the 8ul])hate of zinc wHch ht^ 
settled to the bottom. Now dip the 
work in the solution Mid allow it to 
remain until the reejuisite matt is ob¬ 
tained. Tliis is a point which can be 
learned only*l>y experience.' -When 
the brass article is first intn^uced, 
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» mpid Ju*tion tm the surfjwe, 
hut in ii few Uiis slows down 

so that there is snmvly any. Now 
i'cimi%e tlie article and rinse and 
immediately dip into the usual hri^ht 
di]». Thi.s is neciessiii’y for tlie rcjwon 
that the dca<I dip ]>rodu(;e8 a dark 
coatin^^ ujKin the surface, which, were 
it left on, would not sliow• tlie'reiil 
efToi't <‘r the colour of the inetfd. The 
liriglit dij), however, removes this and 
exjMjaes the true deiul surhice. 

The utiual rule for making up the 
dead dij) is to use ecjual jiarts of oil of 
vitriol and miuafortis, as just de- 
scrils'd : hut these may be altered to 
suit the wise. Moni oil of A'itriol gives 
a finer matt, while a Ijirger i^uaiitity 
<tf JMiuafortis will give a co»n ser matt. 
When the dip becomes old it is un- 
nwessary to a<kl more zinc, as it never 
'requires it, on account of a little going 
into the solution each lime anything 
is dipped. After a while, however, 
the solution becomes loaded with cop¬ 
per sfdts, an<l should tlien l>c thrown 
away. 

A new di]» does not work well, and 
will not give good results when used 
at o'uee. It is usual to allow it to re¬ 
main overnight, when it will 1 >g found 
to be 41 a better working condition in 
the morning. A new dip will fre¬ 
quently refuse to work, and the 
addition of a little 


diflMmUy is fouml in pHslucing the 
deatl dip, if the solution is made up 
jaojHjrly ; but to have to match what 
I is on a sample that lias been submitted 
I is one that tests the skill of a dii>per 
! more tlian anything else. The only 
way that it can be done is to “cut and 
try,” and add ai|UJifortiH or oil of 
vitriol as the cawj recjuires. 

Tlie dead or matt dij) can be used 
only upon brass or German silver. 
In other wonls, only on alloys that 
contain zinc. The best results are 
obtainetl fnmi yellow brass high in 
zinc. (‘Brjws World.’) 

Heating^.—A lacquering stove can 
be very reiulily made. If it is to 
l>o heated by solid fuel it is simply a 
cast-iron plate laid over a brick-built 
fire-lxjx, a Hue being made to come 
under the plate (like the flue beneath 
the hot-jdatc of a kitchen range)or not, 
according to the size of the i)Iate. It is 
a hotvplato in every sense of the word, 
but its temiKsrature is not made (juite 
so high as that of a cooking stove. 
As mentioned elsewhere tlie general 
temperature of metal goods to be lac¬ 
quered is tliat of boiling water (212° B’.), 
but, as a rule, the operator judges the 
heat by tou<:hing the goods, as the a)>- 
plication of a thermomet^ is not easily 
done. 

For gas heating, a wrought-iron plate 


water will often start 
it. The water must 
be used sjiaringly, 
however, and only 
when necessary. 
Wate% as a usual 
thing, spoik a dead dip, 
and must be avoided. 
After a while it may 



. be necessary to odd a Fio. 3i. 

little more aquafortis, 

and this may be introduced as desired, i is used, just thick (stiff) enough to 
Much care is neededinworkir^ the dead properly carry the wiacles that are 
dip, and it is something *that req^j^ires being tireated. ^-in. plate is custom- 
constant, watching and experience, if arily used. This can be bent up in 
uniform results are to be obtained, thefonnof an enclosed box, as Fig, 81, 
The chief difficulty in working the dead or it may be a plate with its edges 
cUp is to.have ,to match a given article turned down and provided with a short 
, wUoh is brought to the dipper. No leg at each comer. The enclosed box 
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form Ib beBi, an of ttie lotist 

eBCu-iMJ aii<l waHtx! of laiiil, fnnii the 
buriier(»r Iiutihms. In eit.)iere^iw‘Hom«5 
Bortiif Btfuxl wiiuM U' retjuiml to briiij; 
the ])l}ite up to working level, eitlier a 
table (with hoiuc Hand or Hilicate. ex)ttoTi 
on it if it iH a wooden bil>le), 4ir an 
aii^Ie-inni fniino with lepn. The si/x' 
of the lacquoriuK Htove or plai,o Tiii^ht 
be, for medium rcquirciiientH, ft. by 
2 ft. 6 in. by 6 in. deep (Inph). For 
he>vting]»uriK>8eK a concentric triple or 
quadruj»le ring burner (a form of ring 
burner with three or four rings within 
one another, eiuih controlled by a hcjki- 
rat-e Up) might Ih* used, this form of 
burner admitting of tin* heat Iving 
regulaUsl to tlie work, ff the whole 
of the'’plate Hlionld be riviuin'd at full 
hmt, it wtmld Itc dcsinibh* to have two 
burners for a plate of the hv/.o. given 
above. If it C4«j Ih.' arranged that the 
bunnirs Isi dniwn out 4)f tlie enclosed 
area for lighting, th<‘ po.ssil>ility (»f 
acchlenlH will l>e avoi<lc<l. 

In dealing with tubes it is usually 
fouml most convenient to give the 
rwiuired heid- either by filling them 
with Injiliug w’ator (with corkwl ends), 
or letting stiaini blow thnmgh them. 
Small articles like screws, nail hexuls, 
etc., can bo insert'd in a ph'ce of card- 
Inwird and a nuinln'r d(mo at (»ncc. The 
lacqueiing muHt 1 m‘ d<mo Jis (juickly iis 
poseiblo after jHilisliing, otherwise the 
surf^es will become air-Uirnisheil and 
not give the Isist results. If the lac¬ 
quering ciHittot l>e done at uucc, the 
polished goods can be protocte<l by 
smearing over with oil, or be kept 
under clear jmre water, or wnipjiod 
closely in cloths, lleforo liu'xjuering 
the oil or water must Ih> very carefully 
removed and the gojwls well rublsitl 
with dry whiting. 

Lacquers for Brass.—It may 
be briefly said at the outset that 
fluid lacquer consists of shelhu: and 
alcohol (methylated spirit), approxi- 
mately.} lb. of shellac to 1 gallon of 
sp^t. The lac dissolves in the spirit, 
the mixture being-agitated occasionally, 
no heat beang needed. When dissolved 
the door part is iH>urcd off and is ready 


for use, but if not 8uffi{;iently ch«r it 
iH filtered through |Kqicr. In wniic 
]iU‘.i|U(!r.s :t resin is iiitriHluciHl, tht' 
(juantity of lac behig rcducc^l JwJcord- 
ingly. Colouring niatterK are nearly 
idways aihled to afford an enricflied 
elfwit. 

The following novon nicipes .are a 
Ijst of what nuvy 1 h» terme4l ordinary 
liUiqucrK for «lipi*od hrass :— 

(1) Stjed-lac, dn^on’s blo<Kl, an- 
natio, and gamboge, each 1 oz. , 
saffron, 1 oz. ; wine sjarit, 10 pints. 

(2) Turmeric, 1 lb. ; annatt<>, 2 oz. ; 
shellac ami gum juniper, ejudi 12 oz. , 
wine H])irit, 12 pints. 

(3) S4*ed-lac, 6 ob. ; dragon’s blocxl, 
40 gr. ; aml)orand po]Kd trituraUsd in 
a mortar, 2 oz. ; cxtnwtof red saiulcrH, 
^ <lr. ; oriental wiffron, 3fi gr. ; coara(dy 
powdered glass, 4 oz. ; altfsolulc alcohol, 
10 oz. This is very gocsl. 

(1) Seed-lac, 3(>z. ; aml)ef and gam¬ 
boge, pjwh 2 oz. ; cxtrjict of re4l San¬ 
ders, J dr, ; dnigcm’s bltHxl, 1 dr. ; 
Riffron, J dr. ; wine spirit, 2 pints. 

(.5) Turmeric, 6 dr. ; saffron, 15 gr. ; 
lK)t alcohol, 1 pint. Stniin the tinc¬ 
ture and jkld—gamlKjgo, (5 dr. ; gum 
Muularach and gum elemi, CiU'.li 2 oz. ; 
dnigon’s blocnl ami sewl-kvc, oacli 1 oz. 

(0) Alcohol, 1 pint,; turmeric^ 1 oz. ; 
amiattoand Bsiffrou,2dr. CiieU. Agibvte 
frcHjuently fora week, filter infx) a cksiii 
botths, ami luld secMl-l.-w;, 3 <)z. TiOt 
stand, with occasiouid agibttion, for 
alxmt 2 weeks. 

(7) Gamboge, J oz. ; aloes, IJ oz. ; 
shellac (fine), 8 oz. ; wine spirit, 1 gal. 

Of the alwvc No. 3 is the lK»t lacquer 
for fine results, sucdi as for oj)ti(«il 
work, iui(;rt»Kcr>peK, etc. 

If tliis loccjuer <w)meH (tff, either the 
metal was not cletui when a[>plie<l, or 
else it wjis put on cold. The metal 
should Ih} heated to a jKjint that the 
laccjuer dries as fast as the brush 
jjasscs over. Work is often siJoiled in 
lacquering. Be sure and get the best 
alcohol, and sec that the things are 
sufficiently hot l)efure putting on the 
lacquer ; heat after lacquering, and it 
will stand well. Damp will affect the 
I best lacquering. Gircular things may 
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1)0 (limo in the Intho, going quite slow, 
;in<l wor]vii)|'iig*K)»l]KKly hy g(»iiig(ivcr 
8cvor;iI times. 

Ccftouring Lacquer.— A very 
useful amount of iiiforiimtion is af¬ 
forded }.y Tlie Atlas Chemical Co. 
(SuiKlerlaiid) relating to lacijuors, as 
th(‘ Kasis is fij’st, doscrilHjd, then the 
methods of colouring as desired.* It 
is as f<)ll(*ws ;— 

Plmn Ij(U'qu<r Vn'niinh.—A oz, san- 
d{\rach, 12 oz. button shelliw, 2(juarts 
ulwhol (methylated spirits). Churn 
for twelve hours, then strain and settle. 
Ilecaint the cleivr Ihpiid in jars and cork 
or secure them soundly. 

iShivk Stahl for ahovi Varnhli. _ 

Dissolve 12 oz. of sjarit hhwk in 
1 gidlitn of methylated spirit, sliaking 
fnnjuently. This will hike alsmt two 
<lays. To 2 quarts of tlie varnish iuld 
J l)int of this stain. 

Red Slit ill for aho VC Dnrwi,s74.—2 oz. 
dragon’s blood, 3 <juarts (d methylatwi 
spirit, rreiMifcas desciil>ed withl.Wk 
stain. To <3 jiints of the varnish add 
f» pints of tliis stiiin. i 

AVw iiUu'ii for (ihiYi'c T'nrfl-iViA.—The 
same as the last, but to 6 pints of var¬ 
nish a,<ld only 2 pints «)f the red stain. 

^ Yellow (faiuhixjr Sttiin for ahove 
Vanish .—2 oz. gaml«)gc, 8 quarts of 
methylated sjarit. PrciHire as de¬ 
scribed for black stain. For Pale Gold 
Lacquer, to 6 jiints of the varnish a«ld 
U l»>»‘ts of gamboge stain and | pint 
of red stain. 

Turmeric Stain for aboiw Varnish. 
—4 oz. turmeric, 1 quart of methy¬ 
lated 8j>irit. Prejiare as described for 
black stain. For a Deep Gold Lac<iuer, 
to 5 pinUi of the vaniisli mid 1 pint of 
turmeric stain, 1 jiint of red lacquer, 
ainl 2 i)int8 of red stain. 

All the stains take two or more days 
to make ami sliould be left 24 hours, 
after the last shaking, to settle. The 
clear jiortion can be decanted into tins. 

The foregoing list is very useful in 
showing how the basis of ordinary lac¬ 
quers remain the same, while the 
v^oua iugr^lieuts of tlie many re¬ 
cipes are^ cliiefly to cliangc the colour. 
Aunatto is also largely used for yellow 


cxdouring, cither with or without the 
ad<litiou of tur-nieric. 1 oz. of annatto 
to 1 quart of sjtirit is the customary 
projiortion. Less or more makes the 
hicijucr lighter or ilarker. Pulverised 
gla.ss, wlion ajutoaring in a recijie, is 
oidy added as a veliicle to as.sist (in the 
mjiking) in carrying down imj.ur-itics. 

OoiiwKni Olcfir Xorty'i/rr.^French 
rosin 7 lb., inotliylaitsl s))irit ] gallon 
cjistor oil § oz. ’ 

(Trc(-n Laapicr —Oambiige 1 oj;., 
elemi 1 oz., sandaracli J oz., turmeric 
6 oz., sliollac fy oz., methylated spirit, 
li gallon. Digest. 

LiirqucrforJirlijhiTin-nym\^^<H'i\- 

lac f) oz., iiietliylated spirit 1 quart. 
Aniline coloin-s to suit. Allow tho 
mixture to stiuid alKiut ton days, shak¬ 
ing it once a day or oft-imer. Wlicn 
ready strain tlmmgh fine muslin. 

As aniline ilyes arc ajtt to fmlc, more 
I'ermauent but loss transjKirentcolours 
may Ihj ustnl, when reijuirod, such as 
Prussian blue, carmine, gandioge, eto. 
Those would be gi*oun<l up in tun)cn- 
tinc. 

Gold Lacquers.—(1) Palclac,in 
grains, gamboge, dragon’s blocnl, and 
aimatto, each 12J oz. ; saffron, 8J oz. 
Ljtch gum is dissolved BejMirately in 
fi j»iiits alcohol, and the annatto and 
saffron are sejuirately infuseil in a like 
quantity of alcohol. The ingredients 
are mixed to form any jKirticular tint 
desired. 

(2) Turmeric (ground), 1 lb. ; alco¬ 
hol, 2 gal. ; macerate ft>r one week, 
strain by expression, and mid gamboge, 
IJ oz. ; j»ale shellac, ^ lb. ; gum san- 
darach, lb. Strain, and add tur¬ 
pentine V. mish, 1 qt. Other lacquers 
are prejiared in a similar way from 
alcohol and shellac, a solution of the 
colouring ingredients, as dragon’s 
blood, gamboge, etc., being kei)t on 
hand, and added to pixxluce any re¬ 
quired tint. 

(3) 2 parts seed-lac, 4 sandarach, 

4^ elemi, 40 alcohol. Alcoholic solu- 
siona of gamlx^e and dragon’s blood, 
orfuchsin, picric acid, Martin's yellow, 
and coralline, are sojiarately prepared’ 
and added to the above in quantities 
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ascertainef) by trial to impart the 
do8ire<l colour. To remove the marks 
left by the brush, ami to imi>art lustre, 
the varnish, after tlrying, is ]>oli«hcil. 
This is effected by first rubbing with 
powdered pumice and water, and next 
with an oile<l rag and tripoli, until the 
desired polish is produced; the surface 
is afterwards dried with a soft linen 
cloth; any greasiness is removed by 
means of powdereil starch, and the pro¬ 
cess is finished by rubbing with the 
hand. Great care must be taken that 
the surface to which vamisli is ap¬ 
plied be free from grease or smoke, 
which prevents all oil-varnish from 
drying. 

(4) Turmeric, 1 dr.; gamboge, 1 dr.; 
oil of turpentine, 2 pints; shellac, 
6 oz. ; gum sandarach, 5 oz. ; dragon's 
blood, 7 dr. ; thin mastic vai'oish, 
8 oz. Digest with occasional agita- 
lion for 14 days in a warm place, then 
set aside to fine, and pour off the clear. 

(6) 1 lb. ground turmeric, oz. 
ground gamlMgo, 3 lb. ground gum san¬ 
darach, 1 lb. ground shellac (bleached), 
2 gal. ^cohol, 3 pints turpentine var¬ 
nish. Put the whole into a suitable 
vessel, cork close, and agitato until 
dissolved. When ready, pour off the 
clear part carefully, and store in tins 
or glass bottles. 

(6) 1 gfd. methylated spirits of wine, 
10 oz. seed-lac bruised, and ^ oz. red 
Sanders ; dissolve and strain. 

(7) A gohl lac, remiu'kable for its 
great haidness and beautiful colour, 
on being analysed by Dr. R. Kaysw 
at Nuremberg, gave as its constituente 
picric acid and boradc acid. There¬ 
upon a cle^ shellac solution was mixed 
with picric acid and about } per cent. 
crystaJUsed boradc acid, each being 
previously dissolved in alcohol, and 
the resulting lac possessed all the ad- 
vant^s of the former one. 

(8) An imitation of Chinese gold 
la^u^ may be prepared by melting 
2, pari» copfd and 1 shellac untU 
thoroughly mixed, and addii^ 2 parts 
hot boiled -iiil. Then remove from the 
fire find gradually add 10 parts oil of 
tiiriiikitine. To colour, add gum gutta 


for yellow and dri^on’s blood for re<l, 
dissolvcfl in turpentine. 

Coloured Lacquers for Bright 
Metals.—^Theso are prepaid by 
making coloured resinates and dissolv¬ 
ing the resinate in turjieutine. The 
colour of the resinate depends on the 
natime of the salt used to precipitate 
the resin from the alkaline solution. 
The following procedure is typical of 
preparing such resinates:— 

Dissolve sandarach or mastic r(»in 
in a strong solution of potash by boil¬ 
ing it until DO more resin can 1)6 dis¬ 
solved, then dilute the solution with 
water, and precipitate the rosin from 
the solution by stirring in a solution 
of acetate or sulpliate of copper. The 
precipitate will be coloured green. 
Collect the precipitate in a filter, and 
wash it with water; then dry it care¬ 
fully, and afterwards dissolve it in 
warm oil of turpentine. By using 
sulphate of iron—ferrous sulphate— 
a brown resinate is produced, whilst 
alum or sulphate of calcium will pre¬ 
cipitate tlie resin as a wliite body. 

Xocgiwr for This can l)e pre¬ 

pared like a plain lacquer varnish, but 
with the addition of a little copal and 
resin. 1 quart metl^lated spirit, } lb. 
button-lac, oz. copal, 1 oz. m^um 
resin. Digest. 

Lacquer for Spirits of 

wine 1 quart, mastic r(»in 8 oz., cam¬ 
phor 4 oz., sand»ach resin 12 oz., 
gum elemi, 4 oz. Digest, filter, and 
use the lacquer cold. More or less 
alcohol can 1^ used, according to the 
consistence desired of the lacquer. 
Use this lacquer cold. No stoving 
required. 

j&ocgiier for -Methylated 

spirit 3 quarts, shell^ 21 oz. Dissolve 
and filter, and add to the solution gum 
elemi 6^ oz., Venice turpentine 8 oz. 
Allow these mixtures to digest for 
some days in a warm place, then filter. 
This varnish may be coloured if de¬ 
sired with the usual colouring materials. 

Lacquer for Zino.—(a) Metlyrlated 
spirit 1 quart, gamboge 5 oz., annatto 
5 oz., shellac 16 oz., seed-lac 16 oz., 
diaa<dved in 6 pints of alcohol. Digest, 
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aiul then add Venice turpentine 1} oz., 
di'agou’H blued uz., and ^luw to 
dige^ for a week Insforo pouring off 
the ^ear fluid for uee. 

(6) Shellac 8 oz., i$eed-lac 9 oz., 
ga>nilx>go 2 oz., aunatto 2oz., dragon’s 
blood i oz., Venice turj)entine ^ oz., 
methymted spirit 4^ pints. The gam¬ 
boge and annatto should be digested 
in about a pint of the spirit, while \ 
the shellac is put in the remainder. , 
When dissolved, mix and add the tur- 
jKjntiuo and dnigon’s blood. If kept 
in a warm place it will be ready for 
use in a few days. 

Zapon Colfl Lmifuers arc well ktjown 
in the metiil tratles, but their prci)ara- 
tion is not generally known. The 
following fornmlic, however, are the 
lines on which these celluloid var¬ 
nishes arc prcKluced: Mix togetlier 
acetate of amyl 8 oz., acetone 8oz., 
methylated sulphuric ether 3 oz., 
camphor 4 oz., and dissolve in the fluid 
1 oz. of celluloid. (‘The Engineer.') 

for Copper (Jooda. —Shell^ 

5 oz., sandarach 5 oz., camphor 2 oz., 
mastic 3 oz., methylated spirit 14 oz. 

Lucqucrs for W<^ (See also Japan- \ 
ninf ).—A lactjuer of great elasticity, 
perfectly 8Uj)ple and not liable to 
peel is mode in tlie following 
manner: Al>uut 12 lb. oil varnish is 
heated in one vessel, and 3} lb. quick¬ 
lime is put into 2^ lb. water in 
anoUier. As soon as the lime causes 
an effervescence, 5} lb. melted rubber 
are added. This mixture is stirred, 
and then poured into the vessel of hot i 
varnish. The whole is stirred so as ! 
to be thoroughly mixed, tlien strained 
and allowed to cool, when it has the 
appearance of lead. When required 
for use, it is thinned with the neces¬ 
sary quantity of varnish, and applied 
with a brush, hot or cold—preferably 
the former. This lacquer is useful for 
wood or iron, and for walls; it will 
alsorender waterproof cloth, paper, etc. 

Tofnhr^je Ware.—Tliis is i)repared 
in the following manner. The gr^ 
of the wood is filled witli plaster of 
Paris and glue size. As a matter of 
course the wood should be white, such 
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as ))iiie, chestnut, lime, or holly. 
After filling up the graiu, well itaper 
the surface smooth with glass jjaper ; 
no oil must he used on any account. 
If the apjioaraitce is not satisfactory 
when papered down, give another coat 
of glue size, and plaster of Paris, paper 
down smooth, then give the aiiiclo a 
coat of varnish made as follows : ^ lb. 
fiake white, ^ gill spirits of turpentine, 
A gill spirit varnish, such as white 
hard varnish or glaze. (N.B.—It must 
be homo in mind, as the quality of 
flake white mid the thickness of the 
varnish vary, the quantity must not 
be taken as quite exact, but the 
worker must be guided by circum¬ 
stances.) When the first coat is dry, 
paper down and give another coat; 
pa{>er down again and give a final coat. 

I When quite set give the whole piece 
of work a coat of white liard varnish, 
or, if preferable, a coat of glaze. Work 
dono in this style will lost for years. 
Should it at any time get bruised, it 
may be pajiered down and revamished. 
In grinding colours for coloured work, 
great care should he taken that the 
mixture is worked quite smooth, using 
spirits of turpentine only. Never mix 
with varnish until the colour has been 
well mixed with turps, and never mix 
a greater quantity than will be used 
at any one time. For colour jaj»n- 
ning the following colours arc used; 
Flake white, red 1^, vermilion, Prus¬ 
sian blue) chrome yellow, the various 
oclires, Vandyke brown, umber, lamp¬ 
black, blue black, drop black. With 
these any colour may be matched. 
For black japan a simple plan is to 
stmn the article, or even plaint it with 
lampblack and turps after the grain is 
filled up, then varnish it with black 
japan tliinned with turps, after which 
give the article a coat of white hard 
varnish, darkened with ivory black, 
or it may be finished off with a mix¬ 
ture of gold zlze and ivory bkek, but 
must have two coats. 

Japanese Lacquer {Unjokt ).— 
Urushi is the milky secretion of 
vemicifera, and is the material for 
the w^-known Japanese lacquer var- 
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nish. The tree is cultivated in many 
jiarts of the country, throughout almost 
all latitudes, e.g. at Dewa, Aizu, Hiro¬ 
shima, and in many places about 
Tokio; the best urushi, however, is 
obtaiiie<l at Yoshiiio, The tree is very 
similar in aspect to the onlinary wax- 
tree, and attains the height of 9-12 ft. 
Treesabout 1 Syearsold yield the kirgest 
auiount of the juice. Two w)rt8 of the 
juice are generally obtained from a ti’ee, 
and by diflbrent processes. They arc 
distinguished as ordinary ‘‘ki-urushi” 
and “ seshimc-urushi. ” 

Ki-urushi (or raw loctiuer) is the 
better of the two, and is collected Ijest 
in June by nwking shallow cuttings 
in tlie stem of the tree, when it exudes 
as drops from lietwcun the outer and 
inner barks. A single tree yields on 
an average about 2^ gnu. of this kind 
of juice. Branches and twigs of the 
tree, some of which are usually cut 
4lown each year, when steei>^ in 
water for some months and afterwards 
warmed in the fire, give out an inferior 
kind of juice ; this is seslume-uruslii, 
which is used as under varnish after 
being mixed with some drying oil. 

The juice is never sent to market in 
the form in wluch it comes from the 
tree, but is luually mixed with more 
or less of what is called mokuyiki ” 
(literally wood-juice), e.g. wliat is 
ordinarily called Yoshino. Urushi 
consists of 60 per cent, of the genuine 
juice with 40 per cent, of mokuyiki, 
wliilo the inferior quality contains as 
much as 70 per cent, of the latter 
substance. fWthcr, in the hands of 
varnish makers, some quantity of lin¬ 
seed-oil is generally added to the 
already mix^ juice, which, if excess 
is avoideil, does not much impair the 
drying power of urushi. 

DiSereut colours are imi)arted to 
uruslii by the addition of body pig¬ 
ments, such as lampblack, vermilion, 
indigo,. or])iment, etc. ; tlius red lac- 
qu^ is pro{)ared with 20 parts of 
lios^boU, 70 parts of uruslii juice, 
-ami about H) ports of vermilion, etc. 
Such u a yet general account of 
' tt^»exlraction aud preparation of urushi 


: Japanese. 

juice for vaniish-making. Tlie imre 
and unaltered urushi is a tliiok greyish 
fluid of dextrinous consistence, ^liich 
under the microscope is found to con¬ 
sist of minute globules, some of darker, 
and others of lighter colour, mixed 
with small particles of ojxuiue brownish 
irmtter, the whole being held mixed in 
the form of intimate emulsion. It has 
a cliaracteristic sweetish odour, and 
8i>ecific gravity 1*0020 (20*^ C.) ; some 
specimens, such as tliat obtained from 
Hachioji, contained a good deal of bark 
dust and other impurities, which raise 
its specifle gravity as high as 1 • 038. 
If the juice be exposed to moist air in 
a thin layer at tilxiut 20° U., it rapidly 
darkens in colour and dries up to a 
lustrous translucent viimish. It con- 
taius a sinidl quantity of volatile 
poison, which acts terribly on some 
persons, producing a very disagreeable 
itching. 

A i)eculiar acid, which I now call 
urushic acid, is the main constituent of 
the original juice, as well os of the 
|K)rtion soluble in alcohol. The juice 
also contains a very small (jutmtity of 
a volatile poisonous body, which also 
passes into alcoholic solution, being 
almost completely driven out during 
the drying of tlie acid at 105°-ll0° C. 
It is a {Misty substance of somewhat 
dark colour, having the characteristic 
smell of the original juice, readily 
soluble in benzene, ether, carbon bi- 
sulpliidc, less easily in fusel oil aud 
petroleum of high-boiling point, com¬ 
pletely insoluble in water. Its specifle 
gravity taken at 23° C. is 0*9861; it 
remains unchanged at 160° C., and 
above 200° C. decomiioseB slowly with 
(wbonisation. Exiiosed to the it 
neither dries up, nor shows any sign of 
chai^;e as the or^nal juice does, and 
in oUier respects it is a very stable 
body. From the alcoholic solution of 
the acid many metallic salts can be 
produced, most of whicli aid slightly 
soluble in alcohol, but almost insoluble 
in water. 

Qum is another normal constituent 
of urushi, and forms 3-8 per cent, of 
the original juice. 
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As gum is insoluble in alcohol, it is 
convoiiieutly separatwl by treating 
tliat iHjrtioii of the original juice in- 
soluMe in alcohol with boiling water, 
filtering, and finally evaporating tlio 
ai]ueous solution of gum over the 
water-Uath till the weight of the sub¬ 
stance remains constiuit. In tliis way 
a friable %ht>co1oured substance is 
obtiiined, bksteless and inodorous; 
tliis is the anhydrous gum. 

A mixture of gum and urusliic acid 
(and with water) in the proportion in 
wliich they exist in the juice, does not 
undergo any cluinge whatever, even 
when exposed to the condition most 
favourable for tlie ilrying of tiic lac¬ 
quer. Moreover, ]«u’t of the gum can 
be exlnvctcd in an unchanged state 
from the once perfectly drieil lacquer j 
and since it exists in tlie original juice 
in the form of luiueous solution, it 
probably serves to keep the consti¬ 
tuents of the juice in a state of uniform 
distribution and intimate emulsion. 
It may also act as a lan<liug material, 
and assist the adliering |)ower of the 
lac«]uor wlien laid upon any surface. 

Tho results, so far arrived at, may 
bo summed up in the followup state¬ 
ment ;— 

Urushi juice (lacquer) consists essen¬ 
tially of four sulisUvnces, viz. urushic 
acid, gum, water, an<l a peculiar dias- 
tatic matter; and the i)heuomenon of 
its drying is due to the oxidation of 
urushic JMud, CjjHjgOj, into oxyurushic 
acid, ChH,8()j, which takes place by the 
aid of diastase in the presence of oxy¬ 
gen and moisture. (U. Yoshida.) 

It has been said that the process 
of laajuerii^, as known to the old 
Japanese workers, is, if not quite lost, 
beaming rapidly so in tlie present 
^y, and that the modem system of 
lai^uerii^; is not calculated to stand 
Uie ravages of time, as was the work 
of a generation or two since. It is not 
to 1^ supposed that tho cheap lac¬ 
quered articles of the present day, 
tliat are made simply to sell, will over 
bear coujparison in workraauslup with 
the more costly and durable work, the 
nukke of which, as wdl as the polish, 
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are, notwitlistauding their great age, 
as perfect as when they left the hands 
of the workman. 

The date of the discovery of the art 
of lacquering, in Ja|)au, is given by 
the Japanese as A.i). 724 ; sumo au¬ 
thorities, however, consider it to liave 
l)een later, prolxibly indeed about 889 
or 900. It seems, however, not to 
liave attained to any degree of i>er£ec- 
tiou till the year 1290, for the name 
of a distinguished punter in lacquer, 
who lived at that time, is still handed 
down M the founder of a particular 
school of art in lacquer - paintii^. 
From that time, it developed until it 
attaiiietl its jirusent jKjrfectiou. 

A very elalwnite rejjort on the lac- 
([uer industry of Japan has recently 
been produced by J. J. Quin, H.M. 
Acting Consul at HakcKWli. This 
report luM been drawn up cliiofly as a 
descriptiou of the articles of various 
kinds illustrative of the lacquer in¬ 
dustry of Japan, collected for the use 
of the Museum of Economic Botany 
at Kew. This collection is a most com¬ 
plete one, and is now exhiUted in the 
No. 1 Museum, Royal Gardens, Eew. 
It comprises not only a fine series of 
finished lacquer articles, such as boxes, 
cabinets, bowls, trays, etc., both of 
ancient and modem workmanship, but 
also a vtry complete set of the instm- 
Uieuts and ap]>lianccB used in the 
manipulation of the lacquer-ware, in¬ 
cluding specimens of the trunk of 
RJius vcniicifera, gwshed to show the 
mode of extracting the juice or lacquer, 
together with the iron instruments 
used for thhi purpc«e; also a com¬ 
plete set of the It^uera themselves, 
and of the colouring matters used. 

The following notes are abstracted 
from the report referred to 

The best transparent lacquer comes 
from the districts of Tsugaru, Nambu, 
Akito, and Aidzu. It is largely used 
by the workers of Kioto, Osaka, and 
the southern provinces, but though 
also used in Tokio, is not so much 
appreciated there as the lacquer pro¬ 
duced from tho neighbourhood of 
Cluchibu, in the province cd Mus-ashi, 
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from Nikko, in Sliimotsuke, and that traya, etc.: Kcyaki (Planera ja- 
produced in tlxe provinces of Kodzuke p(mica)y the best being obt^ed from 
and Sagjimi, winch hardens more the province of Hiuga. the 

rapidly, and is the best for black lac* scientific name of which is unkifowu. 
quer. There are some districts the Sakiira {Prunua pacudocentaua). Kat- 
lactjuer obtained from wliich is best sv/raifler<ddophyUumjap(micwii.'). Tcho 
for certain kinds of work, but is not {Qingko hilohii). Pyo grown in large 
BO well adapted for others. The kind quantities in the neighbourhood of 
which is used for transparent lacquer Hakone. It is principally used in the 
is mixed in large tubs, to ensure a nianufacture of cheap articles. Bwm : 
uniform quality, and being allowed to principally used in the district of Aidzu 
stand for some time (say a week or for the same kind of utensils as kcyaki 
10 days), the best portion, which is and aakxtra, but being a brittle wood, 
ordinarily 70 per cent, of the whole, it cannot be turned in a lathe to make 
ia skimmed off. This is used for such fine articles; those made of this 
Nasliiji and Shu lacquer, while the wood ore coarse and heavier. For 
remainder is used for making inferior raised gold lacquering over unvar- 
mixtures, such as Johana, etc. Almost nished surface, the following orua* 
all the various ctoes of lacquer are mental woods are often used : Shitan, 
similarly dealt with to ensure uni* Tu^ysan, fartn (quince), A'u«x((mul‘ 
foi^ty, as some qualities dry much berry), Kcyaki {Planera japmica), 
quicker, and are letter than othera, ornamental grain, 
and the slow-drying qualities would Various Kinds of Lacquer and 
otherwise remain unsold. Mixtures Used.—(a) For Plain 

The woods chosen for lacquering on Work.— A’i-ttrusW (crude lacquer) is 
are naturally selected accordiug to the the generic name by which ^ lacquer 
use to which the lacquered {U'ticle is obtained from the trunks of live trees 
to be put. For shelves, cabinets, boxes is known. It forms the basis of nearly 
of cdl kinds, the following are princi* all the various mixtures used in nmlrtTig 
pally used, and ore set down in the lacquer ware. 

order of their excellence: Hinoki ^hime (branch lacquer).—This 
{Ckamuxcyparia oHuaa) : by feu- the best kind is obtained from the branc^ies of 
wood for making boxes, as it does not the trees as already described ; but the 
warp. Kiri {Pavlownia imperialia) : yield is only 1 per cent, in comparison 
light wood used for dothes-boxes, with other lacquer. As, however, in 
which are only lacquered on the out- working, the proportion of nearly 90 
side. It is also used for making tea- per cent, is required, the l^uer 
oaddies, as .the wood has no smell, manu&cturers sell a mixture which 
Kono-hi {Magndia Aypo^euoa): sword is stated to be a compound of true 
sheaths have hitherto been made of branch lacquer, the best crude lacquer, 
tlus wood. Sawara {Chamecypwria ura’ine and tom6 lacquer, funori (sea- 
piaifera): a wood of a coarser grain weed jelly), sweet potatoes grated fine; 
than Hinoki (0. obtuaa). Hime-hh coloui^ as may be necessary with soot. 
matau ' used for carved figure of men, The proportions in which these mate- 
animds, etc. It is not liable to split rials are used cannot be ascertained, 
md cra^. Tattga {A biea tauya), Hiba and indeed each manufacturer uses his 
^ujopsia dol^yrata) : for making own special mixture, but the extra- 
heap articles. Ak(maiau {Pinna'den^ neous additions are believed not to 
t(;!ora), {Gr^Uynwria japonioa) : injure the quality of the whqle. True 
) 9 ly used in maki^ the cheapest and branch lacquer becomes extremely 
xmst inferior goods. The following hard when once dry, but used alone 
vbods are) mostiy used in the manu- will not dry under 20 days; so that 
faciure of 'sudi articles as are turned now, when time is on object, the pure 
A a^athe^ 'aa bowls, jice-cups, round sap is but little used. 
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The price of pure branch lacquer is, 
owing to the difficulty in drying, only 
70 per cent, of ordinary good lacquer, 

Ito^truahi (black lacquer).—This is 
made by adding to crude or branch lac¬ 
quer, about 5 |ier cent, of the tooth 
dye {luxgii/ro) used by women, a liquor 
formed by boiling iron filings in rice 
vinegar, and exposing it to the sun for 
several days, stirring the mixture fre¬ 
quently till it becomes a deep black. 

In preparing all lacquer—from the 
crude lacquer to the various mixtures 
—the princijwl object is to get rid of 
the water that exudes from the tree 
with the sap. To effect tliis, it is ex- 
IKised in broad flat wooden dishes, and 
stirretl in the sun. This, however, 
alone will not cause the urinal water 
to evaporate, so from time to time— 
ordinaiily alxiut 3 times in the day— 
a small iwrtion of clean water is stirred 
in, say 1 i)er cent, each time, for 2 or 
3 days, according to the heat of the 
sun. All the water then evaporates 
toother. No lacquer wfll tlry until 
this process lias l^en gone through. 
If the lacquer is old—^i.e., has l)een 
tap|>ed a long time before using—it is 
much more difficult to dry. In such 
a case, a portion of fresh lac<juer is 
added to the old by wholesale dealers, 
or else the manu^tureis, instead of 
water, sometimes mix mid (rice beer) 
or alcohol to “ quicken ” it. 

A very remarkable property of lac¬ 
quer should be mention^. If crude 
lacquer, which is originally of the 
colour and consistence of cream, is 
exposed to the sun for a few days with¬ 
out adding water, it loses its creamy 
colour, and becomes quite black, or 
nearly so, but also b^mes thinner 
and transparent, or rather translucent, 
as can be seen when it is smeared on a 
white board. It will not now, how¬ 
ever, dry if applied to an article, even 
if kept a month or more in the damp 
press. Bi 4 t if water is mixed with the 
lacquer which haa thus been exposed 
and become black, it at once loses its 
black colour and transparency, and be¬ 
comes again of a creamy colour, though 
slightly darker, as if some coffee h^ 


been added, than at first. After eva- 
]>orating this water, it can then l)e 
used like any ordinary laa^uer, either 
alone or in mixtures, and will dry in 
the damp press, during which process 
it again turns black. What lacquer- 
workers have found their gri^test 
stumbling-bloc^ is the difficulty of 
obtaining a clear transparent varnish. 
What is called transparent varnish is 
really black to the eye, and requires 
grilling and polishing after applica¬ 
tion before it presents a brilliant sur¬ 
face, I)ecoming also much lighter after 
a little time. 

It would be a new era in the manu¬ 
facture ()f lacquer-waro if a method 
could bo discovered of rendering the 
husquer vamisli perfectly clear and 
light-coloured, when so desired, with¬ 
out depriving it of its drying qualities, 
and also if colours could be used with it 
other than those hereafter mentioned. 

Nak(muri-uruithi (middle-painting 
varnish).—^This is merely the crude 
laccjuer. After having l^n exposed 
for some time to the sun to darken it, 
and to get rid of all water, it is used for 
under-coats for making first-class 
ware. 

NurittUe’unishi (finishing lacqu^). 
This is a mixture of crude la^uer 
and a little tiupentiue with to-midau 
(whetstone water), being the mixture 
obtained from whetstone on which 
blades have been shupened. In it is 
some 7 to 8 per cent, of iron, and after 
mixing, the whole is exjK)s^ to the 
sun, both for the purpose of getting 
rid of all the water and to darken the 
colour. This is used for final coats of 
cheax> lacquer, which is not polished 
afterwards. 

Jd-hofui-itmshi .—^This is a mixture 
of the above kind, with oil obtained 
from the ye plant (Perilla ocyinoidei). 
This is used for still more common 
kinds requiring no after polishii^, and 
the lacquer does not present a hard 
surface. 

J6-chiu, called in Kioto, Chiu-kema ; 
Jo-tmity called in Kioto, Ge-kana .— 
These contain more and more oil, and 
used fur the commonest articleB, 
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such as for varnishing clogs, clothes- 
baskets, etc. I'hcsc three last kinds 
give a high polish, hut the lacquer 
does not lust. 

Shu-urushi (vermilion lacquer).— 
This is the l)est crude or transparent 
varnish mixed with yc oil {PeriJia, 
ocymoidca\ sometimes as much as 50 
per cent, being abided. It is then 
exposed to the su!i, and water is added, 
which is afterwards evaporated. This 
kind is only use<l for red (whence its 
name) and coloured laajuers; the 
colours being added at the time of 
application. It requires no after- 
polisliing. 

(B) Fob Lacuukbinu with Oold.— 
Nashiji-urmhi (pear hwU lacquer), or 
Suki’Umski (transparent hwquer).— 
The first luvme is that best known in 
the tnule, us imlicatiug tliat it is re- 
tjuired for using over gold, silver, or 
tin powdering. It consists of the 
finest crude la^iuer obtained from old 
trees. As stated previously, the hiC- 
quer is allowed to shmd till all dirt and 
foreign matter have sunk to the l>ot- 
tom, when the best is skimmed otf, 
an<l after being exposed to the sun to 
evaporate tlie water in the usual man¬ 
ner, and carefully filtered, it is ready 
for use. Except when used for the 
highest class of gold powdering, a cer¬ 
tain proportion of gamboge is mixed 
with the laaiuer to give the powder 
a fine yellow colour. 

N.B.—The following ten kinds are 
all bought by the lacquer-workers 
ready prepared from the manufac¬ 
turers. Any further mixtures used 
by them are made as required, colours 
added, etc. 

Seshime-v/rmhi (branch lacquer) and 
Jtd’Urushi are used also iu making gold 
lacquer. 

FosAMW-wrusAi.—Tliia is crude lac¬ 
quer from the district of Yoshino, in 
the province of Yamoto. It dries 
quickly, and closely resembles trans¬ 
parent VMnish. It is used when giving 
the final cc»ts before polishing. 

FosAww-no6<!-«r«sA*(Yo8luuoBpread- 
Ing liusqu^).—Same as above, with 
the^^ddifion'of about of camphor to 


render the lacquer thinner and more 
easy to spread. 

Seshime - nobe - unishi (spreading 
branch lacquer). — This is fberely 
branch lac({uer with the same pro¬ 
portion of camphor as above ; when 
cheap work is required, more camphor 
is used till the proportions we re- 
yersed. This renders the mixture 
very soft, and a small quantity can be 
spread over a lai^e sur&ee. 

Shita-tnaki-v/ntski (under-coat lac¬ 
quer).—A mixture of branch lacquer 
and heniyara (red oxide of iron), in 
equal parts by weight. 

Ke-ttchi-urmhi (inside line lacquer). 
Tills is the same as above, but it is 
allowed to stand for about (1 months 
after mixing before it is used. By 
this time it has got thicker, and the 
very finest lines can be drawn without 
few of their running; they, moreover, 
stand out better. 

Skita-maJei-nobe-urmhi (under-coat 
spreading lacquer).—Same composi¬ 
tion as above, with the addition of a 
little camphor to make the lacquer 
thin. It*thu8 goes much further, and 
causes a great saving when lacciuerii^ 
with powdered gold-leaf (keshi /twi)* 
for which it is best suited. As in the 
other mixtures, the more camplior is 
used the tliinuer it renders the l^ucr, 
and the less gold is required. 

Taka-maki-urushi (rai8e<i lacquer). 
—To make this, a certain quantity of 
ro or nuritatc is taken and divided into 
8 |»rts. To 1 part is added lampblack 
and eamphor, in equal proportions of 
bulk. These, after being well mixed, 
are boiled t<^ther; then the other 
2 portions are added, and the whole 
stirr^ together, and afterwards filtered 
! through paper. It is boiled m<«^ or 
less according to the season. In sum¬ 
mer, when Iwquer dries quickly, it is 
boiled for a longer period; while in 
winter or duriiqy cold weather, when 
lacquer naturally takes longer to dry, 
the mixture is boiled for a shorter 
time. The reason why Taka~maki is 
thus purposely rendered soft, is ex¬ 
plained by the fact that otherwise the 
upper sur^e would harden at once, 
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while the under |K)rtiou, Taki-vuika 
(beiug applied tliickly), being excluded 
fn)m ^he upper air, would not be able 
to dry, ajid later, the top surface 
would crack and show fissures; whereas 
the introduction of camphor renders it 
soft and much slower to dry, and the 
whole has thus time to liarden eijually. 
Camphor being volatile, is givtilually 
lust, and the composition liccomes 
quite liard. 

Ro-»C'Wruihi (a mixture of black and 
branch lacquer).—^This is used for the 
laciiuer coatiifg upon which gold, sil¬ 
ver, or tin jiowder is scattureil, except 
in such cases where the gniiii .of the 
wood is to be shown, when Nnshiji 
liircquer is used instead. 

Kmiui-urunhi (shiMling lacquer).—A 
mixture of Johana liHxtuer and lamp¬ 
black, used for final shading in the 
feathers of birds or animals, or for 
drawing hair, etc., on flat and raised 
gold la^uer. 

It should be noticed that whenever 
lampblack is mentioned as a mixture, 
it is used for the sui>eriur kinds, wood- 
or coal»8oot being used for inferior 
articles. 

Implements and Materials used 
IN THE MaNUFACTUIIK OF PLAiN LAC¬ 
QUERED Ware. — Ncra. —A spatula 
made of HinokiiChaituecyjinris obhmi), 
used for applying the under or primiug 
coats and for mixing the lacejuer. 

IlaJU. —A flat brusli made from 
human hair, used for laying on the 
lacquer. 

KoJeuso. — Finely • chopped hemp. 
Mixed with lacquer, it is used for 
covering jointo. 

Nuno. — Hempen cloth, used for 
pasting over the wood to prevent it 
splitting, and to strengthen corners, 
etc. For very fine work and small 
article, silk is used. 

Ji-nO’ko (burnt clay).—Afterwards 
reduced to a very fine powder. 
Pounded bricks are often used. 

To-no-ko. —A fine kind of clay, which 
is procured from Mtiunt Mari, nefu* 
Kioto. This is likewise bi^t, and 
reduced to a fine powder. I 

-Charcoal made of Honohi 


hypdcuca), used for smooth¬ 
ing down the under-coats; it lias 
rather a rough grain. Also cluvrcoal 
mode fnim Iliya^jikkd {Liujerstrmnia 
iiulica). This is very soft and of a 
fine grain, and is used for the final 
smoothing before hand polishing. This 
kind is called by the trade Ho-iro-stmi 
(black-coloured charcoal). 

To-ishi. —Whetstones of 4 ilifierent 
qualities of fiueuess : Ara-to (rough), 
shiro-to (white), awo-to (green), and 
ivvjura, the being the finest. 

These arc used for smootliiug down 
the priming coats. 

Tm-tto-ko (horn powder).—^Tliis is 
made of calcinetl deer’s horns retluced 
to a fine jKiwder, and is used fur the 
final |M>lishing with the finger. 

To'kxiiui — A kind 

scouring rush, use<l fur smuothiug the 
lacquer. 

Kaki’no’shihu (persimmon juice).— 
This is used when no grounil lacquer 
is required, as iu the Aidzu lacquer, or 
when the grain of the w<M)d is shown. 

Nihum (glue).—This is used to mix 
with the groundwork for cheap kinds 
of ware, insteatl of lacquer. 

Ynyvn'mmi (lampbliwjk).—^Used for 
gi’ouudwork of cheap articles, mixe<l 
with jiersimmon juice. For still more 
common ware, soot of any kind is used. 

Oofiin (whiting).—Made from burn¬ 
ing old shells, such as are obtained 
from the ancient kitchen middens; 
used for mixing with glue to make the 
groundwork of common lacxjuer. 

SI\jO‘tw (camphor).—Usetl for mix¬ 
ing with lacquer, to make it tluuner 
and spread more easily. 

Hocho (knife).—Used for scraping 
off all inequalities of the hempen cloth 
after it is pasted on the article, etc. 

Yoihino'yfvnii ,—A very thin kind of 
paper, made at Yoshino; used for 
filtering the lacqu^ before using it. 

Jo-ban .—A box with a very hard 
lacejuered lid, usually containing 
drawers for the various pencils, etc. 
The li<l is used for mixing the lacquer 
on while working. 

Tmno-ko-ban. — Board for mixing 
and powdering the deer’s-honi ashes 
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before UHing; geuerelly msA<i of cherry- 
wood or oak. 

Mura. —A cave orcellar underground 
is tued, where practicable ; othorwise, 
an air-tight catte, made of wood, with 
rough unplaued planks inside. These 
are thoroughly wetted before the lac¬ 
quered article is put in to dry, which 
occupies a period varying from 6 to 50 
hours, according to the time of the 
year or style of the laajuer. Lacquer 
will not dry or harden properly in the 
open air; it al^olutely requires a 
damp closed atmosphere to do so, 
otherwise it would run and always re¬ 
main sticky. 

The following are mixtures made by 
the workmen as required :— 

Kohuio, — A mixture of finely 
chopped hemp, with rice starch and 
branch lacquer sufficient to make a 
thick paste. 

Jvwi'leo (No. 1).—Powdered burnt 
clay and branch lacquer, mixed to¬ 
gether in the proportion of 1 i)art of 
clay to 2 parts of lacquer. 

Jitwko (No. 2).—The same, mixed 
in the proportion of 10 parts of clay to 
13 of l^uer, and a little water. 

JinO‘ko (No. 3).—The same, mixed 
in the proportion of 10 parts of clay to 
8 (Arts of lacquer and 2 parts of thin 
rice starch. This mixture is known 
in the trade as Ha/a-dAm-ji (half-step 
basis). 

Jino-ko (No. 4).—The burnt-clay 
powder mixed with liquid glue ouly 
in such proportions as will resemble 
the consistence of lacquer. 

Kiri'ko.—k mixture of Jino-ko and 
T^-ko in equal portions with 1^ of 
1:»rasch lacquer. This becomes very 
hard. 

Sabi .—A mixture of 2 parts of the 
burnt clay from Mount Mari to 1| of 
branch l^uer, with just sufficient 
water to mix the clay into a paste. 

An inferior class of Sabi is made by 
putting in less lacquer—as little as 8 
parts of lacquer being used to 20 of 
th|d clay. Less laoquer cannot be used, 
as it would not Stand polishing after 
having beotv ^ried. 

Wheat lacquer; be- 
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ing a i)ortion of wheaten flour mixed 
with branch la(K][uer to such consis¬ 
tence as may be required. It is ^sed to 
paste the hempen cloth on to the wood. 

Shin. —A mixture of rice flour with 
branch lacquer, use<l fur the same pur¬ 
pose as wheat lacquer. Wlieaten flour 
is the best, but being more difficult to 
blend with lacquer it is not so much 
used. 

Ka-no-ji .—A mixture of whiting and 
liquid glue, used for under-coats or 
cheap articles. 

^ihu-ji .—A mixture of lampblack 
and persimmon juice, used for under¬ 
coats in inferior ware. 

The followinq auk Moubs of 
APPLY iNQ THE LaCQUKU 

Honji (real baris).—The article to bo 
lacquered is first carefully smoothed, 
and the wood is slightly hollowed away 
along each joint, so as to form a cir¬ 
cular depression. The surface of the 
whole article is then given a coating 
of branch lacquer (this is called Ki-ji- 
gataine .—^liardening the wooden basis), 
and the arti(fle is set to dry in the damp 
press, or muro, for about 12 hours. 
The hollowed portions are filled with 
prepared Kokusoy which is well rubbed 
in with a spatula made of the wood of 
the Chamo^yparis obtma, and the 
article is enclosed in the drying-press 
for a period of at least 40 hours. Over 
the Kokuso a coating of Said is applied, 
and set to dry for 12 hours. The next 
process is to smooth off with a white 
whetstone any roughness or inequali- 
ti^ of the Kokuso and Sabi. The ar¬ 
ticle is then given a coatii^ of wheaten 
lacquer, overwhichisstretched hempen 
cloth, great care l)eing taken to spread 
it smoothly and leave no wrinkles or 
perceptible joinings, and it is then 
again eucloa^ in the drying-press for 
about 24 hours. After taking the 
^ticle out of the press, all ineqmdities 
in the cloth-—which has now under the 
influence of the lacquer became harder 
than wood—are smoothed down with 
a knife or with a plane. Next, a coat¬ 
ing of Sahi is applied with the spatula, 
to hide the texture of tbe hempen 
cloth, and the article is agsiu put iu 
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the proBR f4)r 24 hourB. Next, a coat¬ 
ing is given of No. 1 Jino-lcoy applied 
with tlie H|Nitula, after which the article 
is enclosed in the drying-press for 24 
hours, and tliis process repeated. Next, 
the article is given a coating of Kiriko, 
likewise applied with the 8i)atula, and 
the drying process is repeated for 24 
hours ; there is then a repetition of tl^ 
same process, after wliich the article is 
set to dry for at least 3 days. The 
surface is next ground smooth with a 
fine white whetstone, and a hardening 
coat of branch lacquer is given witli a 
spatula, an<l set to dry for 24 hours. 
A fresh coat of is applied with 
the spatula, and the article is put to 
dry in the press for 24 hours. Wlien 
thoroughly hardened, the surface is 
ground with a white whetsone, as l)e- 
fore. Next, a thin coating of branch 
lac<]uer is applied with the spatula, 
and the article is set to dry in the press 
for 12 hours. A coating of Naha-wwri 
is applied with a flat brush and 

the article is set to dry again for 24 
hours. On being taken out, the 
surf^e is ground smooth with cliar- 
coal made from lldnoki (Mayrtolta 
hypoUuca), A thin coating of branch 
l^quer is pven with cotton wool-old 
wool bdi^ chosen because l^s likely 
to leave l^rs behind it—and rubbed 
off again with soft paper, after wliich 
the Icicle is set to dry for 12 hours. 
A C(»ting of So (black lacquer) is then 
applied, and the article is set to dry 
fur 24 hours. The surface is rubbed 
smooth with a piece of charcoal made 
from Hwaktbjikko {Lagerstrtemia in- 
diea). The surface is p^tly polished 
vdth finely powdered Lagerstreemia 
charcoal, appUed with a cotton cloth. 
A coating of So is applied very thinly 
with cotton wool, and this is rubbed 
off again with soft l^per, after which 
the article is enclosed in the drying- 
I»«sa for 24 hours. The surface is now 
polished with an equal mixture of pow¬ 
dered burnt clay from Mount Mari 
(Zb-no-ko) and calcined deer’s-hom 
ashes, applied with a cotton cloth and 
a litUe oil (made horn S&tcmvm orien- 
tale) till a fine polish is obtained. A 


coating of branch lacquer is next pven, 
apjdied with cotton wool very thinly, 
and the article is enclosed in the dry> 
ing-press for 12 hours. The workman 
dips his finger in oil and rulw a small 
quantity of it over the surface, which 
he then polishes with deer’s-hom 
ashes, ap]>lied with a cotton cloth, till 
a bright surface is obtained. A coat¬ 
ing of branch lacquer is applied thinly 
with cotton wool, wiped off with soft 
paper, and set to for 12 hours. 
Oil is ag^in applied, and then a final 
polishing with deer's-hom ashes given 
with the finger to the surface, which 
now assumes the most brilliant polish 
of which it is capable. 

For articles that are liable to get 
rubbed, such as scabbards, these last 
2 processes are repeated 7 or 8 times, 
the surface getting harder at each re¬ 
petition ; but this is not necessary for 
other articles, even of the best quality. 
In describing the above ijroceBses, the 
minimwn time for drying has in each 
case been given, but for the first 25 
processes the longer the article is kept 
in the press the better. From the 
twenty-eighth pn)ceBa to the finish it 
is better not to greatly exceed the 
the times mention^. 

Kata-ji (hard b^is); Homdan-ji 
(half-step b^s); and Manzo (after a 
lacquer-worker of that name)—modi¬ 
fications of the first process. 

Ka-no-ji (inferior basis).—In this 
class the joints of the article to be 
lacquered are frequently not hollowed 
away, a strip of paper being merely 
pasted over them, and even this pre¬ 
caution being often omitted. A coat¬ 
ing of Ra-no-ji (whiting and glue) is 
applied with a spatula twice or thrice, 
and dried in the sun. The article is 
then wdped over with a wet brush and 
rubbed smooth with a white whet¬ 
stone, and afterwards given an extra 
smoothing with the spatula. Some¬ 
times a thin coatii^ of Ntikanwi or 
of ^anch lacquer is given to the article, 
but more frequently a coating of glue 
tmd lampblack, or of glue and soot 
mixed tether, is appUed. A final 
coating of dther Jo-kama or Jo-ddn 
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Hnuhes the process idthout any suh* 
setfuent poIishinK. 

S/iilru-ji (persiumion-juiee Ixisw).— 
The joints of the article are preimred 
in the some manner, but instead of 
Ka-no‘ji, 4 or fi coats of Skihu-ji (per¬ 
simmon juice an<l lanipblat^k) arc 
applied with a bruali; tlusse rlry very 
rapidly, and tiie last coating is smoothed 
Mdtl» To’hiMt {Equinctnvi). A final 
coating of either Jo-hana or Jo-ckiu is 
given. This kind of article is chiefly 
maile in Aidzu, and indeed goes by the 
name of “Aidzu ware.” It lias not 
such a good ajtpearauce as Ka-no-ji, 
for the grain of the wo<m1 is easily 
tracejible under the lacquer, but Ixsing 
made without glue, it stanils water 
inucli liottor, and is in genenil request 
for rice-bowls and zen (small dinner- 
trays with legs, one of which is set 
liefore each guest). 

Sabi-S(ibi (double Sabi). — In this 
class of goods the joints are generally 
hollowed out, and a liasia-hardening 
coat of branch lac<|uer is given. Paper 
is also pasted over the work after 
filling in the. joints with Koha^ao, 
Three coats of inferior S<M are then 
applieil, and after drying for alxiut 
12 hours in the press, the article is 
ground smooth with a white whet¬ 
stone. Next comes a coating of branch 
lacquer, applied with cotton wool, and 
then one of Naka-n-uH^ wliich is i 
ground smooth with MagTwlia char- : 
coal. Another coating of branch lac¬ 
quer is followed by one of Jo-luma, or 
Jo-ehiUy and the article is finished 
without further polishing. Drying in 
the damp press is re<]uisite after each 
process for this class of lacquer. It is 
uianufactured only in Tokio, though 
the processes for the under coats of 
Wal^a lacquer are identical. lUco- 
bowls, drinking-cupe, and luncheon- 
boxes, etc., are tiio usual articles 
manufacture. In this, as in Aidzu 
ware, the gmn of the wood is trace¬ 
able, and ito common a^^iearauce con¬ 
stitutes the reason for classing it so 
low, but .in actuaJ excellence and 
durability it oughf to rank fourth next 
to*'jrandwi-yi.. 


Kaki • aivase (mixture), or A'nro- 
xhunkei (black Sliuukei), from the 
name of its inventor. In this class of 
goods the wood is given a bosis-htrden- 
ing coat of branch lacquer mixed with 
lampblack, over which is laid a final 
.single application oluo-fuitui or Jo-chiu. 
This ware is insMlc at Tokio, and is 
used for cheap rice-bowls and lioxes. 
For the commonest kind of work a 
mixture of glue and lampblack, or 
persimmon juice and lampblack, is 
used, instead of branch laoi^uer, as a 
ground coat. 

Aka-xhwtikci (rod Shunkoi).—This 
kind also derives its name from the 
inventor. For making luticles of this 
class, which show the natural grain 
of the wood, a mixture of Yoxhino 
lacquer jind gamboge is rubbed on with 
a hanl brush, after which they are 
enclosed for a «lay in the press to dry, 
and then a coating of Shu-^ntski(J,r9,m- 
parent laccjuer, containing a proportion 
of Perillu ocymmdes oil) is applied. 
When di^', it presents a polished 
surface, and it appears dark when 
at first finished, but in a few months 
liecomes much lighter. A cheaper 
quality of Shunkd is made by using 
glue and gamboge or persimmon juice 
and oxide of iron for the under-coat, 
but though the colour has a better 
appearance at first, it gradually de¬ 
teriorates. The b^t is made m tlie 
province of Dewa, at Akito. For the 
most part soft wo^s are used in mak¬ 
ing thus ware. 

Ki-ji-ro (colour of the grain of 
wood).—^Well-seasoned wood is selected, 
and the article liaving been carefully 
smoothed, a thin coating of Yoshim 
lac<iuer is applied with a brusli, after 
which it is set to dry in the press for 
12 hours. A coating of best S<^ is 
then applied with the spatula, and set 
: to dry in the press as usual. This is 
' ground completely away with a green 
whetstone. A coating of Nathiji (pure 
trenaparent lacquer), is now given, and 
the article is enclosed in the press for 
24 hours. It is ground with a 
green whetstone till no remains of the 
lacquer coating are apparent. Then 
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follows a second coat of transparent 
laetjuer, wliicli, after drying as htifore, 
is ground Hin<H)tli witli a piece of 
IJiyaffh’jikko (Ijaycrdrayniia i'lviica) 
chwcoal. Transparent laccjuer is agtiin 
applied with a piece of C4)tton-wool, 
and wii>ed off with soft paper, and the 
article is set to ilry for 12 hours. 
Afterwards it is given a primary f)oli«h 
with an etjual mixture of To-iW'ko ancf 
deer’S'honi ashes applied with a cott<on 
cloth and a little oil. Next, a coating 
of Yoshino laaiuer is applied with 
cotton-wool, wiped oft' with jiaper, ai»d 
set to dry, as l»cforc. At this stage 
only deer’a-hom aslies, with a trifle of 
oil, are used for fxdishing. This pro¬ 
cess is ropeate<l 3 times, and results in 
an excewlingly hrillLant j)olish. Only 
hard woods arc used for tliis kind of 
wsirc. 

Red and Coloured Lacquers .—For 
making best red and other coloured 
laajuera the first 22 processes are the 
same as in JImtji. Next a mixture of 
Nashiji (pure transparent lihc<iu<5r) an<l 
vermiliijn, or the colour desiretl, is 
given to the article, which is thereupon 
set tt> dry. The remainder of the pro¬ 
cesses are identical, excef)t that Yoskiiu) 
lacquer is substituted for “branch 
lacquer,” and tnius|)arcnt varnish is 
used instejul of (Wivck lacxjuer). 
For extra high-class work, instil of 
the thin coating of lacquer, wliich is 
wiped off again, a tliick coating of 
transparent varnish is given, applied 
with a brush, and set to dry for about 
36 hours, the further processes re¬ 
maining unchanged. For second-rate 
articles, the colour is nnxed with Shu- 
urushi (transjjarent lacquer containing 
oil), and no after-polishing takes place. 
The uticlc presents a brilliant surface, 
and the colour is better and brighter 
than in the best kind, but the suiiace 
is much less hard. Many processes are 
omitted for cheaper articles, as is the 
case in black lacquer, and l<»s lacquer 
and more oil is u^. 

CoLoimma Matters. — Shu (ver- 
milion).~For red lacquer ; used also 
mixed with gold-dust fur shading. 

Sei-gh4tsfi (green lacquer).—^A mix¬ 


ture of Kui (chrome yellow) and Rero- 
ai (|»ru8siau Iduc). 

Muras-aki-ko (fmride jKiwdcr).—A 
mixture of white-leatl and 2^-bcni 
(mjigenta rosoiue). 

licwigara (re<l oxideof iron).—Some¬ 
times used instead of vermilion. 

In the district of Ai«ljcu the light 
colours arc pi'oduco<l to the gnsatest 
perfection, viz., yellow, green, and 
iutermeiliate shiwles. In Tokio, though 
the siiiue materials are usckI, the result¬ 
ing colours arc inferior ainl darker. In 
Aidzu 110 after-polishing takes j>lace 
with coloured lacquers. Tiiclaajueris 
apjdied like paint. 'J’okio is, however, 
liest f(>r black Lic<iuor, as well jw for 
such high-class red, etc., as arc pfjlished 
aftiirwards. These diflerences are attri¬ 
buted to some climatic influence. 

The A'ioio,so-callcd “black ljiC(|uor,” 
ahow8are<ldi8l]-browii tinge. With the 
exception <»f Tokio, Kioto, Osaka, Kaga, 
Tsugaru, Wakasa, Nagova, Suruga, and 
Slu<ij«uoka, and one or two isolated 
places, the method of sinoctihing with 
clmrcoal, and afterwards iKdishing, is 
not pursued. In Tsugaru and Wakasa 
neither flat nor nusetl gol<l lacquer is 
manufactured. 

It should be mentioned that the 
plain lauc[uered articles are almost ex¬ 
clusively manufactured by one set of 
workmen, who 8Ui)ply the workers in 
gold lac<iuer with the articles reaily 
for the aj>plication of the gold powder¬ 
ing, various patterns, etc. 

Gold LACqUEii.—^Among the tools 
and materisds used in the manufacture 
are:— 

Ngi-fude. —Brushes made of rats’ 
hair, used for tracing out tlic f>attems, 
and for drawing the very fine lines, 
etc. The best arc made of the long 
hairs fn)m the backs of “ship rats,^ 
whoso fur is nut so likely to get 
rubbed. 

[/-no-ke-usuji-fude. — Fine brushes 
made of hares’ hair. These are a little 
larger than rats’-hair brushes, aud are 
j us^ for filHi^!: in the patterns of the 
j best articles, idso for drawing outlines 
on common articles and ground work. 
I There are 2 sizes, I)ai and Sho, used 
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for drawing “largo” and “small.” 
There are, ixjBi<leH, sizes of Junuri- 
fudc (grounding'hrushes). 

U-no-kc-hake. —A flat brush made of 
hares’ hair, used for spreading the lac¬ 
quer on largo pieces of work. There 
are 2 sizes used. 

A/m-so. —^AatifTbrushmadeof deer’s 
liair, used for applying the iitibi, etc., 
in making raised gold lacciuer. It is 
only employed for stiff mixtures. 

Haki. —Flat brushes of human hair, 
for smoothing the lacquer after a]>pli- 
cation, as in ordinary plain lacquer. 
There are 2 sizes used. 

Bun-vunvxiiihi. —Compasses with fine 
brush attached for describing circles. 

Ki-bo .—Brushes made from the long 
body-liairs of a horse, used for smooth¬ 
ing the'fine gold powder and brushing 
off extra particles, as also for dusting. 
There are 4 sizes. 

J^tde-arai. — Brush-cleaner, made 
either of ivory or torloweshell. The 
Innishra have to be very carefully 
cleaned, after usii^;, with Sesa/mum 
oriented^ oil, to remove every trace of 
lacquer. 

Tautsu .—quill from the wing of 
a swan or cra-ne, over one end of which 
is stretched a piece of silk, used for 
scattering the gold dust. There are 
2 sizes used. 

For applying Nashiji or ffvrame, 
bamboo tul^ of 3 different sizes are 
used, with silk of more open texture. 

S(^i. —Spoon, for putting the gold- 
dust into the .quill or baml^ tulw. 

ffirame-fude.-~A pointed piece of 
bamboo or other wood, used for pick¬ 
ing up and aj^lying Ifirame, or the 
^d, or shell-squu^. 

.ffujtra-dera.->-Whalebone spatula. 
Used for mixing the materials, and 
also when transferring the tracing on 
the paper to the article to be painted 
(process described farther on). The 
kind used is called island wh^ebone, 
and oomes from China; that obtuned 
from Japan is practically useless, being 
Uab]p to s^t. Two rises are used. 

* Ara.-^Bpatulaa made of Bmoki 
(OSUffuscyparv smaller than 

tboM usedl^. vmrkers in. plain lacquer. 


There are 3 sizes useil for applying 
plain lacquer, and 3 for applying ^hi. 

The tooth of & fish, orflinonyr the 
Tai {Gernmua iiiaryinaUs\ fiwtened 
with huMiuer on to a piece of bamboo, 
used for polisldng such crevices as are 
too small to admit of charcoal, etc., 
being employed. 

A piece of polished shell, used for 
smoothing the paper on wliicli the 
pattern is drawn before tracing with 
lacquer. 

TamnC’Jxm .—A priette, made either 
of tortoiseshell or bulfido-hom, worn 
on the left fhumb. 

Take-ban .—A small Iwmboo board, 
used when cutting the gold and silver 
foils into squares. 

Oald oAid SU/WT Dmi med for Oma- 
mertiaiuyn .—Of these there are several 
kinds, viz. : Taaxtri-ho or fun (file- 
powder), made of Yaki-kin (pure gold), 
Kchan-Hn (10 parts gold to silver), 
and Qin (silver). There are 12 qurii- 
ties of each, dinering in fineness. 

Beside these, there is an extra large 
kind, used for ground-work, call^ 
Hira-me (fiat-eye). The coarsest 
filings, whether of pure gold, K<Aan^ 
or silver, are taken and rolled out flat 
on an iron plate. Of Hirame there 
are 8 kinds each. 

Next comes the sort criled Naskiji, 
from its resemblance, when applied to 
the article, to the rind of a pear. 
Naahiji is used for ground-work, in 
making which pure gold, also Koban- 
Kn(10 parte gold, 2^ silv^), Jiki-ban 
(10 parts gold, 3^ silver), Ncm-han 
(10 parte gold, 3^ silv^), and silver 
of seven qualities of fineness each, are 
used. 

Aha-fwn (red powdei*) is vermilion 
mixed with pure gold, ^o6an-Hn, and 
silver, for shading. 

Kwro’fvnC^'ku^ powder) is camellia- 
charcoal powder mixed with pure gold, 
ATo&on, and silver. * 

Oiy^ makyi is the coarsest kind of 
Naahi^ made, but it is little used, as 
it requires 7 or 8 coats of lacquer to be 
applied before it is covered sufficiently 
to stand polishmg. 

.ffissAt-yun.—-This is the finest kind 
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used; it is only made in pure gold and 
Koban. This is made by mixing gold- 
loaf in liquid glue till it is reduc^ to 
an im^pablc powder; water is then 
added, and when the gold sinks the 
liquor is pourcfl away. This is re¬ 
peated till all the glue has been got 
rid of. 

Skaku'dofun .—A mixture of 7 parts* 
pure gold imd 3 of copper powder. 

Kana-^jai .—Foil made of pure gold, 
Ktjbwn^ and silver. It is made of 4 
thicknesses in each quality, viz. : 
Uiymieji, Chw’tiiejiy Usutthuj KiviC' 
tsukcy the last iKsing the tlunnest. 

Besides the above, there arc several 
mixtures, as— 

Kurt-iro'fun (chestnut - coloured 
powder).—A mixture of one-half gold- 
dust with powdered camellia-charcoal 
and vermilion. 

Nedsfumi-tro-fun (rat-colour grey). 
A mixture of half silver and pow¬ 
dered camellia-charcoal, and a Uttlo 
vermilion. 

In each case it is evident that sevend 
distinct shades can be obtained ac¬ 
cording 08 more or less colour is added 
to the gold and silver dust. It is a re¬ 
markable fact that no vegetable colours 
can be used vrith lacquer. They ore all 
eaten up, as it were, by the lactiucr, 
and disap{)ear, which accounts for the 
veiy few variations seen in the colours 
of lactjuer. The workmen have 
never been able to produce white,' 
purple, or any of the more delicate 
shades. 

Of late years, since cheap work has 
been ininxluced, the custom of using 
tin-dust has been adopted* for making 
common Nashiji. It is manufactured 
of the same sizes as in gold and silver, 
and when plenty of gamboge is mixed 
with the lacquer to cover it, an inex- 
perienoed percou might easily mistake 
it for gold when the ware is now; but 
it soon deterioiates. Burnt tin-dust 
is also somstimes used for under-coats 
in making cheap raised lacquer. 

Mode of making Gold Lacquer.-^ 
I'ogi-dashi (bringing out by polishing). 
—The article having been subjected to 
the first processes, as described in 
3 


making treated 

as follows:— 

The picture to be transferred to the 
article is drawn on thin paper, to which 
a coating of size made of glue and 
alum lias been applied—that known as 
Minogami is best. The reverse is 
rubb^ smooth with a {xdisbed shell 
or pebble, and the outline is very 
lightly traced in lacciuer, previously 
roasted over live charcoal to prevent 
its drying, with a tine brush made of 
rats' liair. The palter is then laid, 
with the Iac<|ucr side downwards, on 
the article to bo decorated, and is 
gently rubbed wltli a wludebone spa¬ 
tula wherever there is any tracii^, 
and on removing the papier the im¬ 
press may very faintly be {Xii^eived. 
To bring it out plainly, it is rubbed 
over very lightly with a piece of 
cotton-wool, cbirgctl with powdered 
white whetstone or tin, which uilheres 
to the lacfiuer. Japanese paper lieing 
peculiarly tough, upwards of 20 im¬ 
pressions can be U^eu off from one 
tracing, and when that is no lunger 
possible, from tho lac(]uer liaving be¬ 
come used up, it only requires a fresh 
tracing over the same paper to repro¬ 
duce the design ad infinitum. This 
tracing docs not dry, owing to tho 
lacquer used for the purpose having 
been partially roasted, as previously 
mentioned, and can be wiped off at 
any time. 

The next process is to Is-ace out the 
veining of the leaves, or such lines to 
which in the finished picture it is de¬ 
sired to give the most prominence, and 
these lines are powdered overwith^ld- 
dust through a quill. The qualities 
called Myin, Koma-fcame-mijm, and 
AragokUy are generally used; either 
finer or coarser qualities cannot be 
used. The article is then set to dry 
for 24 houra in the damp press. The 
outline is now drawn carefully with 
a rat’s-boir brush over the ori^nal 
tracing-line with a mixture of black 
and branch lacqu^, called The 

whole is then filled in with Rio-U ap¬ 
plied with a hare’s-hair grounding¬ 
brush. Qold-dust of a slightly coarser 

B 
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quality than Mijin is scattered over 
the lactiuercd jwrtion, and the article 
is set to dry for 24 hours. Another 
thin coating of lac(]uer is a^n 
given to the gold»powdere<l portions, 
and the article is set to dry for 12 
hours. Next, a coat of liiCi (block lac¬ 
quer) is applied over the whole surface 
of the article, which is set to dry for 
at least 3 ^lays. It is then rouglily 
ground down with M^ujnnlia charcoal, 
the surface-dust l>eing constantly wiped 
off with a damp cloth till the pattern 
begins to appear faintly. Another 
coating of 7ft) laaiuer is then given, 
and the article is set to dry for 36 
hours. It is again grouiul down with 
Matjiiolia cliarcoal as before, tliis time 
till the pattern comes well out. The 
ensuing processes are the same, from 
28 to 30 inclusive, as in black lacquer 

In losing Toiji-(l(uhi on hard woods, 
tran8|)arent lacquer is used instead of 
Ro, 

Jlira-makiyc (flat gold lacquer).— 
The article having been thoroughly 
finished, either in black or red, etc., 
as already described under the head 
ot Hwijiy Class !., and the following 
kinds, a tracing is applied to the sur¬ 
face as in Togi’daahi, the outline is 
Okref ully paint^ over with a fine brush 
of rats' liAir, and then filled in with a 
hare's-hair brush, using Skitamahi lac¬ 
quer (branch lacquer and red oxide of 
iron). Over this surface gold-dust (of 
the quality called Aragoku being gene¬ 
rally tued) is scattered with a brush of 
horse’s hair {Kebo) till the lacquer will 
not absorb any more. The aHicle is 
then set to dry for 24 hours. A thin 
'coatiug is next applied over the gold, 
of transparent lacquer or Yonhino lac¬ 
quer, and it is set to dry for 24 houra 
at loost. It is then most carefully 
smoothed with camellia-charcoal, and 
finally polish^ off with Tono-ko and a 
tittle oil on tl^ point of the finger, 
, till .the ornaments portion attains a 
flae.^lish. The veining of leaves and 
*tke piaintihg of 'stamens, etc., of 
. flowers, or'such other fine work, is 
now d(^ mth'a fine rat’s-hair brush 


charged with Ke-uchi lac<iuer over 
which fine gold-dust is 

scattered from a brush of horsey-hair 
(ATe&o), as before, and the article is set 
to dry for 12 hours. Some Yoshino 
lacquer is then applied to a piece of 
cotton-wool, and rubbed over the whole 
surface of the box or other article, and 
wiped off again with soft paper. It is 
set to dry for 12 hours, after which it 
is polish^ off with docr’s-hom ashes 
and a trifle of oil. When very high- 
class work is desired, Yoshino l^uer, 
to which a little water has been added, 
is applied, and polished off a second 
time, and a very brilliant surface is 
attained. 

More ordinary “flat gold lacquer” 
differs in the manufacture as follows: 
The tracing is accomplished in the same 
manner, but Shitamaki-iu^e lacquer 
(branch lacquer, red oxide of iron, and 
camphor) is used for filling in the 
pattern with a hw^i’s-hair brush. The 
article is then set to dry in the press 
for 10 to 20 minutes, during whicli 
time the lacquer has begun to hiudcn, 
and less gold will adhere. Then gold- 
dust {Ooku • miji/n) is applied with 
cotton-wool thinly, and the article is 
set to dry for 24 houra. The whole 
surface is then smeared over with 
Yo»him-nohe lacquer {Ymhino lacquer 
and camphor) on a piece of cotton¬ 
wool, and wiped off ^iu with soft 
paper. The reason is that it is less 
trouble to smear over the whole surface 
tliinly, and it is, moreover, not neces¬ 
sary to give a thick coat of lacquer to 
the decorated part, as the gold-dust 
has been very thinly appli^. It is 
set to dry for 12 hours, and ground 
smooth with camellia-charcoal, uid 
polished with powdered whetstone and 
oil on the point of the fin^. The 
fine lines are then drawn with a rat’s- 
hoir Inoish charged with, ShiUmaki 
lacquer, and sprinkled with gold-dust 
(Ooku-mijin) from a brush (JCebo), and 
the article is set to dry for 12 hours. 
The whole is again smeared with Fo- 
$kvno'nob€ lacquer and carefully wiped 
off again with paper, and set to dry for 
12 hours. The article h then policed 
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with powdered whetMluue and oil ou 
the point of the huger; and a aecond 
application of Yoshino-nohe lacquer 
with a little water, wiped off with soft 
paper, set to dry for 12 hours, and 
finally polished off with deer’s'hom 
ashes and oil on the finger, finishes 
the operation. 

Should it be reciuireil to make any 
dark spots or lines, such as birds’^eyes, 
or to draw human hair, etc., or other 
siiadiug, this is done last of all with 
Ktmay “ bear ” lacquer, Jd-Iuim, and 
lampblack. 

jl/orc cmmnmi lewd of Plat Gold' 
Lhc<jvat Paintirv/. —lustejwi of tracing 
the design in roasted Lwxjuer, it is done 
with a mixture of powdered Tono-ko 
and water, and the impression is trans> 
ferred to the articles with the wl]ale> 
bone spatulii as licfore. The reason for 
only using Tono-ko iustciul of bhcqucr is 
that the ground*work being inferior, it 
cannot Is; ground or smiKitheil after* 
wimds, and the edges of the pattern 
would not 1)0 cletm, nor stand out clear, 
should any bicquer get smeared outside 
the tracing-line. The outline is then 
filled in with Shitavuiki-nolM' lacquer 
with a lioarsc harc’s-hair brush, and 
tho article is set to <lry for 20 minutes, 
or till a thin skin lias formed on the 
lactjuer, and then the half-dry surface 
is wijied over with cotton-wool cliarged 
with Keshi’fm, tho finest gold-powder, 
and set to dry for 5 or 6 hours. The 
whole surface is then smeared with 
Yo9hino-nobc laccjuer, which is care¬ 
fully wiped off again with soft paper, 
and the article is set to dry for | ^y. 
The surface is then rubbed over geuUy 
with dcer’s-horu ashes and soft paper, 
to give it a polish, and to get rid of any 
of the last coat of Yoshino-nobelacquiir. 

The fine lines are now drawn with 
a fine hare’s-hair brush charged with 
Shitcvtmki'nobe lacquer, and the article 
is set to dry for 20 minutes or so; then 
Keshi'fun is'applied with cotton-wool, 
and a^n set to dry fur 5 or 6 hours. 
No fuither process takes place. 

Taki’iHakiye (raised gold lacquer).— 
The ground-work may be either blade 
or coloured lacquer, Ntuhyi (pear basis 


of gold-dust), or the pliun wood. The 
outlines of the pattern are transferred 
to the surfMie of the article in the same 
manner as in Togi'dashi, or flat lac¬ 
quer.” The outline is then painted 
over with Skitamaki lacquer, and this 
is covered with powdeiH^ camellia- 
charooal. If the outside is to be higher 
than the inside, a broad margin is 
painted and covered with ch^oal- 
powder, leaving the centre untouched, 
and, vice verm, if the centre is to lie 
h^hcr, a faint line only is painted out¬ 
side, and tho inside is given a thickisli 
coating, which is sprinkled with tho 
cliarcoal-dust, and the vticle is set to 
dry for 12 hours. When taken out of 
the press, it is well dusted to get rid of 
any loose charcoal-powder, and is also 
washed, using a brush made of human 
liair {Haki) to clean out all the crevices 
and bring out the lines, etc. Some 
YoshviW'Wibe, or “branch lac(}uw,” 
with camphor, is now rubbed ou with 
a piece of coibm-wool, and carefully 
wiped off with soft paper, and the 
article is set to dry for 12 hours, llie 
raised parts are next carefully ground 
smooth with a piece of Mmjv^ia chiU‘- 
coal, and a second coat of Yoehvno'nobe, 
or of “branch lacquer,” is applied as 
before, and dried. 

If a well-rused pattern is required, 
1, 2, or oven 3 coats of Sahi (“ branch 
l^iuer” and Tbno-ib)) are applied, the 
outside edges being paint^ with a 
brush of deer’s hair {Menso), and the 
i inside lacquer applied with a small .Soil 
spatula, article being set to dry 
after ^ch application for 12 hours. 
For coareer work, it is then ground 
smooth with a white whetstone, and 
for finer work with a yellow whetstone. 
Over this some “branch lacquer,” 
mixed with camphor, is rubbed with 
cotton-wool and wip^ off with soft 
paper, and the article is set to dry for 
12 hotuiB. 

If the pattern is not to be veiy high, 
the operations described in the tut 
paragraph are omitted. A coating of 
Taka-mald lacquer is now given, the 
outside edges being carefully drawn 
! with a rat’s-h^ brush, and the inside 
S 2 
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of the pattern filled in with a liare’e- 
hair brush, and the article is set to 
dry for 36 to 48 hours. When taJeen 
out of the press, the surface is ground 
smooth with MagTwlia charcutd, and 
then partly polished with camellia- 
oliarcoal on a cotton cloth. A little 
oil is now rubbed on, and a further 
polishing takes place with powdered 
“whetstone” on a cloth. Next, 
“branch lacquer” is rubbed over the 
nused parts with cotton-wool and 
wiped off with soft paper, and the 
lU'ticle is set to <lry for 12 hours. It 
is next polished with deer’s-horu ashes 
and a little rape-seed or sesamum oil 
applied on the point of the finger. 
Up to this point the formation of the 
pattern, whether mountains, waves, 
trees, men, birds, or animals, has been 
gradually completed. 

If sm^ squares of gold-foil (known 
as Kiri ka/ne\ or of coloured shell, are 
used in producing the pattern, they are 
now applied one by one on the point 
of a bamboo stit^ {Hinme fwie\ the 
spot where they are to be affixed Imving 
Iwen smeared with a little Bo-sii lactiuer 
to make them adhere. When all that 
is required has been affixed, a piece of 
soft bibulous paper is spre^ over the 
fresldy done parts and pressed very 
carefully with the finger. This is to 
get rid of as much as p(^ble of the 
ko'H lacquer that is not covered by 
the gold squares ; the uiiicle is set to 
dry for 12 houre, and then the portion 
where the gold has been applied k 
gently polished with a little camellia- 
charcoal on the point of the finger, to 
get rid of the reminder of the 
laoquer. Shell patterns, and the 
coareer kinds of gold-dust that may 
be required, are applied in Uie same 
manner. The finer kinds of gold-dust 
are applied next over a coat of ShUa- 
maki laoquer, and the article is set to 
diy for 12 houre. The remaining pro¬ 
cesses of polishing, drying, etc., are 
the sSme as in firet-cl^ “fiat^ld” 
lacquer. 

^ making raised-lacquer patterns 
UQ. plain .wo^ the whole si^ace is 
covet^ viith* tin-foil, stuck on with 


I rice-paste, to keep the wood quite 
clean, and then the place only where 
I the pattern is to come is cut ou^ In 
making (dl high-class lacquer, the edges 
of eveiy article are {lasted over with 
tin-foil to prevent their beii^ rubbed 
or injured by the workman, and the 
same is done over each portion as it is 
finished. 

The above is the ordimury method of 
making best raised lacquer, but from a 
glance at specimens it i^l be seen that 
there are such innumerable modifica¬ 
tions of one {iroeess or another, accord¬ 
ing to the object to be produced, tliat 
it is manifestly impossible to do more 
than give the above cursory sketch. 
Nearly every piece of good lacquer 
made exhibits a sjsecimen of each 
kind, viz., Naaidji, Toffi’daghi, Hira- 
mahiyey and Taka-'toahiyc. 

In making raised lacquer on inferior 
tulicles, the methods do not vary much 
from the good kinds; the work is 
merely less carefully executed. Tlie 
saving is in the quantity and quohty 
of the gold-dust used, and the absence 
of minute after-work, or in the use of 
silver and tin instead of gold-dust. In 
the very cheapest kinds, burnt tin-dust 
is used ii^tead of charcc^ over the first 
coat of Shitamaki. This is burnished 
br^ht, and over it a thin coatit^ of 
lacquer and gold-dust is applied. At 
first it looks well, but loses its colour 
in a ye^ or two. By using tin-{)owder 
the same height is attained in 1 cc»t 
that would necessitate at least 3 coats 
of lacquer and charcoal-dust. This 
kind of work is, however, only used 
for cheap articles for foreign export, 
and has been quite lately introduced. 

Lacquebinq on Metal. —For loc- 
querii^ on iron or copper, brass or 
^ver, the metal is smoothed and 
{jolished, and then given a coating of 
“ crude lacqu^ ” or “ black laoquer ”; 
the article is put over a charcoal fire, 
and the lacquer is burnt on to the 
metal till tdl smoke ceases to escape. 
The fire must not be too fierce, uid 
the metal must not be allowed to get 
red-hot, or the lacquer turns to ashes. 
After lacquer has hvrat quite hard 
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tne sunace is rubbed smooth with 
Lag&rstrwmia charco^ ; these opera* 
tions are repeated 3 or 4 times, till a 
good foundation of lacquer has been 
obtained. Tlien the same operations 
exactly are repeated as in making best 
“black lacquer,” Togi-dcuthi, “flat 
gold lacquer,” or “raised gold lac¬ 
quer,” only that the lac(;[uer is burnt 
dry over the fire instead of being dried i 
in the press. The la(K]Uer is thus ren¬ 
dered quite bard and "very durable. 
After the first 2 or 3 (mts have been 
burnt on, the subsequent dryii^ pro¬ 
cesses can be carried on in the damp 
press, should it be so desired. 

In winter, or when any article is 
required in a hurry, the workmen 
sometimes put a charcoal fire in the 
press, over which a pan of hot water 
is placed. The steam wliich is thus 
generated helps to dry the lacquer in 
an hour or two, which would take 
24 hours to harden ordinarily, but 
tlie lacKfUcr thus dealt with loses its 
strength, and is never very hard. 

“ Black lacquer ” turns a rusty brown, 
the colouring virtue of the iron being 
apparently lost, and therefore this plan 
is never jidopt^ for good work, and in 
second-rate work only for under-coats. 

Nashiji (Pear Basis).—This style of 
ornamentation, occupying an inter- 
medhite position between plain and 
ornamentol lacquer, is treated of last. 
Till the opening of Japm to foreign 
trade, it was in the hands of workere 
in gold lacxiuer, but now for the most 
part all Nruhiji on articles intended 
for exportation is applied by workers 
in plain lacquer. In making best 
Ncahijiy as in Togi-dcLshiy the first 
22 processes are identical with Hmji 
(Classl.). A coating of is applied, 
and the gold-dust is sprinkled over the 
surface through one or other of the 
bamboo tubes, according to the fine¬ 
ness required. The article is set to 
dry in the press for 48 houra, and is 
then givefi a coatit^ of pure trans¬ 
parent varnish. This is set to dry for 
3 or 4 days, when it is roughly ground 
with Magnolia charcoal, and a second 
coat of transparent lacquer is given. 


The article is set to dry for 48 hours, 
and then ground with Magnolia char¬ 
coal till a perfectly smooth surface is 
obtained. Transparent lacquer is then 
applied with a piece of cotton-wool, 
and wiped off again with soft paper, 
and the article is set to dry for 24 
hours. It is then polished with a 
mixture of Tono-ko and camellia-char- 
i coal powder and a little oil. Next, a 
coating of Yoghvno lacquer is given, 
and wiped off with paper; the lU'ticIe 
is set to dry for 12 hours, and then it 
is polished with deor’s-hom ashes and 
oil. This is repeated 3 times to finish 
the article. 

The same processes are gone through 
when using silver instead of gold dust. 

For cheap qualities, tin-dust is used, 
and the powder is scattered on glue 
immediately above a coating of Ka- 
(whiting and glue). When the 
article is dry, it is buniished with 
To’kusa (Jiqawrtwm\ and as soon as 
it presents a bright surfm» a <5oating 
of pure transparent lacquer, with gam- 
}>oge, is given to it. It is set to dry 
for a day in the press, and gremul 
with Magnolia charcoal. Over this a 
coating of Sku-urushi (transparent 
varnish containing oil) is applied, and 
another drying for 24 hours completes 
the process. (J. J. Quin.) 

To Clean Lacquered Articles. 
—First boil the articles in a j»n witli 
ordinary washing soda to remove the 
old ]ac(]ucr: tlien lot thorn stand for 
a short time in dead aquafortis, and 
after run them through light dipping 
aquafortis. Swill all acid off in clean 
water, an<l lighten any {MU*ts in relief 
with a steel burnisher, wash tigfun in 
clean water, and diy out in beech saw¬ 
dust. Next place your work on a 
stove, till so liot that you can jtut 
bear to touch with your bund, and 
apply pale lacquer with a brush. The 
work must not l^e made too hot or 
heated too rapidly or it will hum. 
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Lantern Slides. 

(See al$o Drawing and Writing 
ON Qlass, etc.) 

In the making of lantern elidca there 
are three methods, viz. (1) that of 
photography, in which the slide is a 
positiye (on glass) printed from a suit¬ 
able native, and which may be left 
plain or afterwards coloured ; (2) the 
drawing and painting of a picture on 
glass, and (3) the making of black 
outline drawings or sketches to illus¬ 
trate mechanic details in technical 
lectures. The preparation of slides of 
microscopical objects does not come 
witliin this article. 

The Preparation of Slides on 
Sensitised Glass from Suitable 
Negatives.—When using purchased 
plates, attention should m given to 
the niakers’ directions for exposing 
and developing. These goods com¬ 
monly require a little difierent treat¬ 
ment to ordinary negative plates or 
bromide paper, and many are spoiled 
through giving no thought to tliis. 

Printing Frame ..—To print trans¬ 
parencies for the lantern by contact, 
when the negative is of a larger size 
than the picture required, necessitates 
some special kind of printing frame, 
if the native is to be kept from 
scratohes. The following may be 
simply made, and will be found a great 
convenience where a number of pic¬ 
tures are required alike: T^e an 
ordiiuuy printing frame, say a 12 by 
10, of the kind made to use without 
a plate-glass m front, and in tlie rebate 
where the negative is usually placed 
fasten, with strips of {»per round 
the 6dges, a piece of very flat glass; 
turn the ^me over, and on the other 
aide of the glass fasten a mask of 
paper or cardboard having an opening 
^ in. 8^ in. exactly in the centre, 
mw, in place of the ordinary hinged 
back, make a frame of the same size 
and thickness, with an opening in the 
cent^ about 6 in. by 4 in,, and cover 
over one side, with the exception 


- 

of the opening, with a piece of velvet. 
This frame, when placed in position, 
will be held by the springs that origin¬ 
ally held the hinge l)ack. To oqsnplete 
the arrangement, cut out a piece o| 
dry maht^iiy 1 in. thick, and exactly 
6 in. ly 4 in. to accurately fit 
opening in velvet covered Wrd, Mid 
on this block draw a square 3^ in. by 
3^ in. exactly central. At one end of 
this square glue down a very thin slip 
of wood—that is, rather thinner 

than the glass plates to be used—and 
at the other end cut a mortice in. 
long, and alxiut 1 in. wide, right 
through the block, beginuiiig just 
within the 3| in. line, say in. less. 
Into this mortice fit a piece of wood 
3^ in. by 1 in. by | in. On to one 
side of this piece glue a similar strip 
of hard wo(^ to that placed on the 
oml of the block only, projecting J in. 
each end, and on the other side screw 
a similar piece so tiiat it can be re¬ 
moved. Place the piece in the mor¬ 
tice, and screw on the liack slip of 
wood; there will then he left a space 
of ^ in. at the en<l, just room to put 
a piece of lient steel clock spring suffi¬ 
ciently strong to clip the 3} in. plate 
in position. The sides of the block 
may be rebated down ^ in. at the 
3| in. line to allow the thumb and 
finger to adjust the plate in exact 
position. To complete the frame, 
place the block in the opening of 
velvet board, and arrange an ordinary 
brass pressure frame spring to keep it 
in position. For use, take the frame, 
remove the board, and adjust tlie part 
of negative required over the 3^ in. 
opening, then pkeo over the velvet- 
covered board, and fasten down the 
springs. The 3| in. plate is now 
clipp^ in the blo^, Mid dropped care¬ 
ful^ into the opening over the na¬ 
tive, and after exposure is lifted out in 
the same way, so that any number of 
exposures may be made exactly r^is- 
te^ in the same praitidn, without 
the chances of injuiy to the negative 
which often occurs unless some such 
arrangement is adopted. (A. CSowan.) 

Sizef Sha.^, and Mounting .—^The 
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8120 generally adopted for a lantern white side towards the cap glass, and 
slide is in. square, with } in. matgin, on this white sido of tlie paper the 
which gives the sight of the picture name of the subject can l)e written 
2| ins square. By “ square " I mean with pen and ink. The white side is 
the so-called cusliion shapo—that is, also very convenient, as it can bo 
square, with the four corners rounded, easily seen in a very dull light by the 
Ail lanterns of any pretensions are operator. In o^ing slides for 
fitted with condensers of 4 in. diameter, amateurs, I generally mount them 
and tliis will take nicely the shape in tliis way; but 1 think a more 
above-n^ed without any falling off ai elegant way is to use masks black on 
the corners, the di^onal of tlie open- both sides, and write the title in white 
ing of the masks for the purpose being ' with a pen. To do tliis, get a bottle 
8| in. If the lantern is fitted with of Cliiueso or permanent white, empty 
condensers of 3| in. diameter only, the contents into a much larger bottle, 
iriaskn with round ojieniiigs can only and thin down with water, stirring 
be used for all pictures, unless one is well with a piece of stick kept for tliat 
satisfied with only small-sized pictures, purpose, to a consistence that will flow 
As reganls condensers, many of the in an ordinary fine-pointed pen. Or, 
inixleru Itmtems are fitted with con- if the title is loi^, it is best to use a 
densers made vrith two plano-convex steel pen called crow-quill siira, or a 
lenses, mounted with their convex lithographic pen ; the writing is then 
sides to each other, and the two piano quite as easily done as with an ordi- 
surfaces outwards. For limelight, a nary pen and ink. The white must 
condenser of this kind is the wint occasionally stirred or shaken up, 
form, as it is almost impossiblo, when as the pigment being heavy soon settles, 
centring the light (oKpecially when Whichever system of mounting is 
the mixeil jet is used, where tiic light used, the white side, or where the title 
emanates from a very small spot only), is written, this side always.goes to the 
to got a perfectly flat field, or ** depth light, unless the pictures are to be 
of focus ; and the adjustment of the seen by the audience on the other side 
light requires to be very accurate or of the sheet, then mattem are reversed, 
the disc is not perfectly white. Not and the white or written side of the 
so if the other form of compound oon- slide must go towards the sheet, 
denser be used, made up of a bi-convex The shape of opening of the mask is 

lens, and the other lens of a meniscus a matter of taste and judgment accord- 
form ; and when mounted, the ride ing to the subject; for ordinary iand- 
which is concave being towards the scape or interiors, the cushion shape 
light, and the convex si^ towards the will generally be found the best, 
screen, Acondenserof thiskindalways except in some instances where there 
gives the best results with the mixed is somethii^ objectionable in the 
jet. The defect in the first-named comers, then a circular opening may 
condenser is not so great if the safety be an improvement. Or toko the 
or blow-through jet is used, as the subject of a distant landscape with too 
spot of light on the lime is much much of a grassy field in the fore- 
l^er; and the defect is still less in ground, the circular shape decidedly 
the oil lantern, as the size of the fiame will be a very great improvement; in 
is still larger. The piano-condensers few instances an oval be a greater 
are used as being much cheaper. improvement still. For portraits riie 

To avoid mistakes, the masks for ov^ form is far superior to any oth&. 
lauteni slides are best made of what is In many instances, the square or 
known in the paper trade as surface cushion shape is not suitable to tiie 
paper—that is, paper black one side subject, especially where slides have 
and white on the othm*, the black side to be made from negatives not taken 
being placed towards the film, and the for that purpose. The 7^ in. 1^ 5 in. 
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Mid the 7| ill. by 4| in. size negatives, 
are mostly very unsuitable to contract 
into a square shape, unless the sides 
contain unimportant matter and can 
be cut off; if the whole of the subject 
has to be included, it is better to make 
a mask of the same proportions. In 
some instances, the sky can }m 3 mode 
higher; if the subject tea fiat country 
scene, then the sky being made higher 
will give a better representation of 
the flat or marshy country; but if the 
subject be mountain scenery, making 
the sky higher would have the effect 
of dwarfing the mountains, which 
would not be truthful; just the same 
as in mounting an ordinaiy portrait, 
the higher the subject is mounted the 
taller he or she looks, and the lower 
the shorter, and it is just the same 
with the- landscape subjects before 
alluded to. Many pictures are entirely 
spoiled by injudicious mounting, 
whereas, witli a little care and tMto, 
their value would be greatly enhance*!. 
The masks I use 1 generally purchiue 
by the gross, of tlie standard sizes, 
taking care that they are accurately 
cut and not out of the centre; and for 
odd sizes I have a lot of sliapes made of 
hard sheet brass, 3^ in. square outside, 
with the various sized openings, using 
the Woodbury cutter, which is very 
ea^, cutting on a piece of plate-glass. 

As to the Unding of slides, nothing 
is better than ^in black paper—^not 
the ordinwy so^lled needle-paper 
that is generally used. The thicker 
the paper the more easily it is pushed 
off. Many use gum to stick it on with. 
Paste with the thin paper sticks far 
bettor than gum. The heat of the 
lantern makes the gummed paper 
tumble off the glass, whereas it has no 
effect; if pa^te is us^. To make the 
Und^ more durable, if a little trouble 
is not an object, and the thin paper is 
used, just pass a camel-hair l^sh, 
charged with ordinary native varnish, 
over the paper, which makes it very 
hard, and stand a lot of rubbing with¬ 
out getting damaged. (W. Brooks.) 

Tbc Ub€ Dry All the 

manipulations can be carried on in the 


evening, with much gr^iter rapidity, 
as well as economy, tlian any other 
method of producing pictures. A 
perfect lantern slide must pi^seSs two 
qualifications, viz. clear glass in the 
high lights, and, when hold up to the 
^ window with a ground glass or oth^ 
suitable background, full and distinct 
details in the shadows. For contact 
printing (which is the method iMgely 
practised), the followii^ should te 
provided : One glass pan (4 by 5) for 
developing; two glass pans (6 by 7); 
as these will hold two plates each at a 
time, they will often te fouud useful 
wheiifixingandclearing. Itfrcquently 
happens that tho first plate is not en¬ 
tirely fixed by the time the second is 
ready to be placed in the hypo.; henco 
a large tray is quite essential. One 
deep printing frame. A student or 
other kerosene lamp, with a porcelain 
shade, is the best for making tlie ex¬ 
posure, and a developing lantern yield- 
it^ plenty of diffused orange-coloured 
light is essential for tho dark room. 
In the dark room the ne^tive is now 
placed in the printing-frame, and the 
box of sensitive plat^ is opened ; one 
is then laid U{>on the face of the 
selected portion of the negative most 
suitable for a slide. Next hold the 
frame up in front of the orange- 
coloured lantern, to obtain the correct 
adjustment of the slide with reference 
to the picture, and carefully keep the 
plate in position while laying the ^me 
down to put ill the pressure board. It 
is now ready for exposure, which should 
te made with a f^me fixed at a dis¬ 
tance of about 12 in. from the lamp. 
Considerable latitude is allowable in 
the duration of the exposure, provided 
the developer is made to corrrapond to 
it. A long exposure, 15-40 seconds 
(according to tte density of the 
native), with a dilute developer 
is the most suitable, yielding warm 
brownish tones with fi:ne dqtail in the 
shadow. 

Abandoned natives, with the film 
cleared off by boilii^ in water, can te 
utilised for the protecting glasses by 
being cut up to the proper size. Care 
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should be ta^en to use glass free from 
spots or bubbles. (J. E. Brush.) 

Making Outline Drawings on 
Olaas Slides to Exhibit Me* 
chanical Details. —As the lantern 
is largely used at technical lectures, it 
may be explained that there is a very 
simple means of making slides to ex> 
liibit details of mechanism, piping^ 
Diathematictd problems and the many 
things that the lecturer alone has a 
use jfor, and that perhaps for one occa¬ 
sion only. All that is needed are some 
squares of ground glass (ground on one 
Bide only as usual) to make the required 
numl>cr of slides, and on the ground 
surface of these, with a hard lead 
pencil, the required drawings are 
made. When the detail is finished a 
coat of varnish is spread over and Hii$ 
converts the gromd glass into dear 
glass with afixcddrovnvp wpon it. 

Colouring and Painting Lan> 
tern Slides. — (a) Use transparent 
colours, namely, prussian blue, gam¬ 
boge, carmine, vcnligria, madder 
brown, indigo, crimson lake, and ivory 
black, witli the semi-tniusparcnt 
colours, mw and burnt sienna, and 
Vandyke and cappal brown, tliinning oil . 
colours with ordinary megilp to a 
degree just sufficient for proper work¬ 
ing, ami usii^ for a medium for laying 
on the first coat of water colours gela¬ 
tine thoroughly dissolved and hot. 
When perfectly dry this coat can be 
shaded and finished with watercolours 
mixed in the ordinary way with cr>ld 
water; but the manipulation of the 
added colours must ^ gentle, so os 
not to disturb the layer first put on 
the glass. A thin coat of the iMist 
mastic varnish heightens the effect of 
shades painted in water colours, but 
oil colours require no varnish. 

(6) Having failed in getting results 
to pl^e myself by dabUng, stroking, 
and many other dod^s, I have now 
succeeded^ in getting perfect gradation 
of tone by pouring on a filtered solution 
of colour, previously ground up with 
“medium,” in an agate mortar. Pour 
it on very dark at the top of the picture 
and flow it down to the horizon, then 


back again slowly, and allow it to drain 
off at theed^; when the proper depth 
is attained, blot off the drainings from 
the edge; when dry, the outline of the 
horizon is easily obtained sharp by 
rubbing off the paint wluch has run 
over the border with a fine paper 
stump. Should any dust settle in 
spite of all precaution, make your 
clouds at the faulty part, tlius getting 
rid of specks. (G. Smith.) 

My troubles l^gan in slide punting 
in making a sufficiently fine outline; 
and this is how I overcame this diffi¬ 
culty, and hit upon a plan at once a« 
good, if not better, than that given by 
Dallinger of drawing on ground glass 
with a pencil: I first hunted up an 
old roun<l table; this I painted a dead 
black colour, smoothing it off with 
sandpaper and filling up all cracks; 
then another coat of black, with plenty 
of turps in and a few pinches of 
vermilion to take t)ff any tendency to 
blue in tlie paint. When thoroughly 
hanlenctl, you have a circular blauk- 
l)oard, upon which you may sketch 
your intended outline. With a white 
chalk crayon, work os many fine out¬ 
lines as you tliiiik pro[)er. I thou from 
this took a negative with an instanto- 
graph, using the J J in. by 3^ in. pre- 
|)ar^ “ lantern dry plates ” of I^an- 
caster, giving about 5 secondR in dull 
weather, anil developed until the black 
table to show the merest trace 
of darkening: then I worked off and 
fixed and dried. 1 then liad a most 
beautiful outline of the subject I 
wished, and done in | the time it 
would have taken me to draw on the 
glass direct, and ^ better, and shows 
beautifully on the screen. Any 
amount of detail can l)e quickly done 
on the round black-board, with the 
positive assurance that it will show 
well when magnified. (H. Green.) 

(c) Having pre|»red two pieces of 
wood—one of thorn having a long 
tapering point, that of the other being 
more obtuse and of dimensions suitaHe 
for being easily held the fingers— 
wrap rigbtlyround them asmall pieceof 
thin washleather. They will thra pre- 



58 


Lantees Slides 


Bent an appearance suggestive of crayon 
stumps. 1 would recommend the be* 
ginner in this art to procure a number 
of good engravings of landscape scenery 
Aaviag h nearly uaiform sky with a few 
light clouds ; because, if he study 
these, he cannot fail to acquire a good 
idea as to the forms of, and effects pro¬ 
duced by, such clouds. It will be 
well for him to practise with a pencil 
and a sheet of paper those forms best 
a<lapted for the special picture on 
which he is engaged. Having thus 
previously determined upon the nature 
of the clouds—confining himself at 
first to those white fleecy ones which 
are so frequently seen floating acrc«s a 
clear blue summer sky—lot him apply 
the larger of the stumps, and, with a 
motion conforming to the curling out¬ 
line of the cloud, remove the sky- 
paint. There is room hero for gtmt 
artistic display; indeed it is nearly the 
only stage in the whole course of paint¬ 
ing a photographic transparency in 
which fistic ta^te can be shown. I 
have seen a transparency-artist point a 
common match with a penknife, wrap 
round it a bit of thin waahleather, and 
in l^s than a minute pick out clouds 
in a picture, which no amount of pro¬ 
tract^ labour could have improved 
upon. I called it ” genius ” : he said 
there was no'genius in it, other thim 
that which was the result of study and 
practice. In many cases the mere 
suggestion of a cloud proves effective. 
Let the upper edge be clean and sharply 
cut, and avoid the bad taste of bringing 
the cloud up near to the projecting tree 
or spire and then breaking it off sud¬ 
denly. Carry it boldly across the pro¬ 
jection, which quite ignore. The ad¬ 
vantage of doing so will be found when 
at an afterstage the colour is removed 
from the spire, by which the sky is 
thrown hack, the other being brought 
near. It is so easy to clean off the sky 
with the stump, that the tyro is often 
tempted to ov^o his clouds ; hence 
he must be cautioned against tliis. I 
hav^ Bpokeu of pure white fleecy clouds; 
■at a^more advanced stage he must try 
to hack up tb^ silver ed^ of his clouds 
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with a more materialistic colour. F(»c 
this purpose a little Payne’s grey, 
warmed with rose madder very sparing¬ 
ly applied, will produce a good^ffect. 
It is not easy to impart a knowledge of 
cloud-making altogether by precept, so 
I would recommend the pupil to pur¬ 
chase a few well-ptunted slides, and 
,ol»erve the special means employed to 
obtain such effects as are produced. 
The sky being completed, remove by 
means of the fine stump all paint fi-om 
the distant hills, tr^, spire, and 
indeed fn)m every portion of tlie pic¬ 
ture except the sky. If there are 
distant mountains colour them with 
crimson and raw sienna, or crimson and 
blue, according to their nature, keep¬ 
ing carefully to their outlines. Observe 
that no dabbing need be luid recourse 
to wlien painting the rest of the picture 
unless it be a subject in which there is 
a smooth, unliroxen portion, such as a 
lake or tlie sea. As this is suppose<l 
to give a reflection of the sky, it must 
be painted in a similar manner. Ob¬ 
serve, also, that every portuin of the 
picture must be painted stronger and 
in brighter colours tlian would be the 
case were it a small picture wliich was 
to remmn and be viewed as such, 
because by magnifying a 8-iii. picture 
up to 12 ft. the colours become attenu¬ 
ated 1^ the act of enlargement; there¬ 
fore the colours may be strongly ap¬ 
plied, in the certainty of their being 
toned down when projected on the 
screen. To return to the mountains ; 
while the distance is warm aud of a 
ruddy purple, keep the shadows cold 
especmlly in the nearer on%. When 
paiutii^ the mountains, avoid using 
the brush in such a way as to cause a 
ridge of paint to form an outline, but 
as far as possible work the Ixxish from 
the margin inwards. By doii^ so, the 
sky is l^t undisturbed. This fdao 
appliM to trees. For these a green is 
employed composed of gaipbc^ and 
Prussian blue. Tltis will answer for 
the greater number of subjects in 
which there is foliage ; but the addi¬ 
tion of crimson lake will be nec^sary 
to obtain such warmth as that asso- 
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ciatod with autumnal tints. There are 
some specimens of foliage which may 
be fittingly coloured by lake and gam- 
b(^ ^one; but a judicious mixture of 
the colours mentioned will serve every 
purpose. It is not as if the painting 
were being made on clean or trans¬ 
parent glass. Here the folu^e is com¬ 
posed of shades more or less dark, and, 
what is of importance also, of a tond 
that may range anywhere between a 
warm ruddy ^wn and a cold black, 
according to the method adopted by 
the photographer in toning. And this 
renders it impossible to say definitely 
what pigments ought to he employed 
in painting them. If the foliage be 
sombre and heavy, the gamlxige should 
then predominate. This applies also 
to a grass lawn or meadow. All that 
will be required for the trunk of a tree 
will he to warm it up with burnt 
sionna, well thinned. (J. J. Houston.) 

{(i) When preparing photograpliic 
transparencies for colouring, do not 
treat them in precisely the same way 
as if intended to i>e used without colour. 
If you examine a fine 8li<le, by any 
well-known maker, embracing rural 
scenery with much hdiage, it will be 
found that whereas in nature the foli¬ 
age was green, of a more or less bright 
hue, in the photograph it is many 
8had<^ darker tlian it should be owing 
to the numlier and density of the atoms 
of the silver composing the foliage, this 
being tlie case to such an extent as to 
prevent the green pigment from show¬ 
ing at all. 

This is quite a different matter from 
painting a photograph on paper or 
porce)^, for in these the blackest 
shadows or heaviest foliage can be 
lighted up at pleasure by the use of 
oi^ue or body colours, or by mixing 
a little flake wMte with the transparent 
pigments which alone are applicable to 
transparency painting. But if, in a 
transparency, recourse were had to 
this proceSure, it would make things 
worse than before, for the luminous I 
equiv^ent of flake while when applied j 
to paper is, in a transparency, the | 
thinning of the deposited silver so as 


to allow more light to be trmismittod, 
the touch of pure white light given to 
form the highest light in the one find¬ 
ing in the other its equivalent in the 
complete removal of the image by the 
needle-point or penknife, so as to leave 
nothing but bare glass. 

To one who lias liad some experience 
both in nmking and colouring trans¬ 
parencies, it is not difficult to obtain 
the best class of photograpli for receiv- 
' ing colours with eftcct, although it may 
prove difficult to describe the charac¬ 
teristic features of such photographs. 
Perliaps the best idea will l>o conveyed 
by saying that it ought to lx> “out¬ 
lines,’’and even its outlines should 
not l)c lo(> dense. A very brief ex¬ 
posure and rather long lievelopment 
afford the keynote to the nature of 
tlie manipulations requisite to secure 
the best effect. 

Having obtained a suibddc tnms- 
parency, it must next Ihj varni8he<l. 
Some years ago I adopted the use of a 
vaniiah corai>oaed of sjindjirac dissolved 
in mctiiylatod sjnrit. It gave a dear, 
bright film, and Ijoth oil and water 
colours took to it nicely ; but I some¬ 
times hod occasion—as every painter 
of lantern slides will liave to do more 
or leas frequently—to pick out bits, 
and put in, or rather take out, Umches 
of high light by means of the needle¬ 
point. I found, however, to my ex¬ 
treme dissatisfaction, that the collodion 
film would chip and break off round 
the spot upon which I operate^!, and 
that u I drew fine linos by my scratch- 
point they became jagged and broken. 
Being recommended to try while hard 
spirit varnish diluted with alcohol, I 
did so with a i«sult even worse than 
before. Having read of the virtues of 
castor oil when added to a plain sanda- 
racb varnish, I tried it with cxcdlent 
effect. 

I have also employed, with the 
greatest degree of success, a solution 
of albumen composed of the white of 
an ogg beaten up with twice its volume 
of water together with 10 drops of 
ammonia. After the fn>thy mass has 
settled, the clear liquid is poured off. 
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'o URe it the transparency is flooded 
rith the liquid, which is then drained 
ff at one comer, and the picture im- 
aediately immersed in a tray of hot 
rater, the temperature of which is but 
ittle under the boiling-point. This 
oagulates the albumen, leaving it not 
nly of a glassy degree of brightness, 
lut modified in such a manner as to 
ender it unaffected by either water or 
lil paints, while it is susceptible of the 
Qost delicate touches of another class 
)f p^ment, which I shall describe 
>efore concluding. 

The question now arises: What | 
of colour is best for transparency 
>rinting—oil, water, or varnish ? Tliis 
annot easily be answeretl; each has 
ts own advocate. They are all good 
n their way, and there are some trans¬ 
parency artists who employ them all 
sveu in one picture. As oil pigments 
ippear to enjoy the greatest amount 
31 popularity, I will sjjeak of them 
[irst. Although nearly every dealer 
in lantern appliance keeps lx>xe8 of 
colours for sale, it will be advantageous, 
SBpecially for the Ix^nncr, to purchase 
Erom artists’ colourmen, under their 
definite names, the various colours i 
required. They are conveniently put [ 
up in tubes and are sold at a very low 
price— id. and upward. It must also | 
[« noted that only very few pigments i 
esan be employed, owing to the paucity 
of such as are quite transparent; 
hence the expenditure for an outfit is 
very small. 

For blue, pruisian Uue forms the 
must useful among all the blue p4;* 
meats, and one can get along very well 
indeed without any other, although 
there are some subjects in which 
Paync*8 grey comes in handy. There 
are other transparent blues, such as 
Chinete Uue and cyanine Uue ; but the 
Prussian is susceptible of such easy 
modification 1:^ the arimixture of others 
that no other is really required. The 
l)est yellows are gandtogc, ItalianpiidCy 
and yeUpw take. There is but little 
difference between the two last, al> 
thodgh th6'forme^of them is probably 
the-^ore adin^ntageous. ^egimboge 


is useful for foliage, and with a small 
proportion of prussian blue forms a 
good green. - Both raw and hund 
sienna must be procured. The iormer 
is useful in the representation of light, 
dry, sandy ewth, dry roads, and light- 
coloured houses; the latter is a very 
tnuuparent brown of an orange tint. 
Both Vandyke brown and burnt umber 
*are useful, but much less so in a 
photographic transparency than in 
other cIms^ of work, because any 
subjects which were of these tones in 
nature will be represented so very 
darkly in the phot<^raph as to require 
scarcely any colouring at all. Crimson 
lake and pink madder complete the 
list. The latter by itself iries very 
slowly, but by the admixture of m^ilp 
or mastic ramish its drying is quick¬ 
ened. This applies also to the Italian 
pink. A tube of lampUack, l:y which 
to render any portion more or less 
opaciue ; a tube of megilp, for use os 
a vehicle; and a 1)ottlo of mastic 
varnish and pale drying-oil, together 
with a few sable brashes, a p^ette, 
palette-knife, and huge cunel-hair 
brush complete the outfit. 

The most important piece of work 
in the painting of a lantern landscape 
being the sky, I close this article by 
describing how it is done, premising 
that I do all my painting upon a re¬ 
touching desk, wliich I find to answer 
this purpose rather bettor than the 
easels specially prepared for trans¬ 
parency painting. Let us imagine 
that the subject is a landscape, having 
about I sky, into which a tree, and a 
spire project upward. Mix on this 
^ette a little burnt sienna and pink 
madder, and having chaiged a brash 
with this, draw it in stress across 
the sky a little above the horizon, 
and then laying down the Irush, dab 
it all over with the point of the firat 
or second finger until it presents a 
uniform appearance. Never mind the 
&ct that the paint has been carried 
over the tree and the spire ; it must 
be removed from them by a pointed 
piece of soft wood as the l^t operation 
of all. Next apply to the upper 
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portion of the sky some prussian blue, 
and in so doing rememW that there 
is no use whatever in hoping or at¬ 
tempting to make it <j[uite uniform by 
means of the brush alone. The finger 
is the all-potent instrument by which 
uniformity is secured, and dabbing ” 
with it must be had recourse to. 
in mind that the sky is of a deeper 
hue at the zenith than near the hori- 
xon ; therefore let the dabbing be 
performed in such a manner as to 
retain more of the paint at the top, 
than lower down, the quantity being 
so attenuated by the time it descends 
to the warm layer already applied 
as to merge into it quite imperceptibly. 
The laying on of a uniform coat seems 
very easy to the onlooker; but it is 
only by dint of several trials carefully 
made that success is attained. As 
the Iteginncr will probably spoil several 
skies before he succeeds to his own 
satisfaction, a soft piece of calico 
dipped in spirit of turjtentine will be 
a useful aid to him during his noviti¬ 
ate. 

To complete the blending of the 
colours, an<l to obliterate the slight 
textural markings arising from tho 
roxighness of tlio finger tip, is the 
function of the laige camel-h^ brush 
already mentioned. It must be 
whisked very l%htly over the surface; 
and, if cleverly done, all surf^ aspe¬ 
rities will disappear, and the colouring 
look as if the glass were stame<l. 
Until tho sky presents such an app^- 
ance the formation of clouds must not 
be thought of. 

(e) Some authorities consider water 
colours the best with which to colour 
lantern slides, but the work must be 
varnished with alcohol varnish to imi-' 
der the ooIouxb transparent and fixed. 
For colours copal varnish is the best 
vehicle, and to use this satisfactorily 
the oil must be got out of the colour, 
as much .as possible, this being done 
by letting the thick colour (from the 
tubes) rest on blottyig paper for a 
time. 

(/) For drawing and painting on 
glass for lantern slides first make the 
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design in lithographic ink, worked dry 
in a cup, then diluted with spirit and 
a few drops of copal vwnish. When 
I the lines are dry water colours may be 
washed on, the water used for these 
having 4 parts gum and 2 ports sugar 
to each 20 parts water with a few drops 
of phenic acid to prevent mould. 
When dry and finished, the whole is 
varnished over with 9 drachms of white 
gum-lac di^lved in about ^ pint of 
alcohol. Warm the glass slightly 
Ix^ore varnishing. The protection 
afforded by tho varnish is not always 
considered necessary when a cover glass 
is used, but the vamisii assists in giving 
transparency. 

Of) Water colours for slides should 
be as transparent as possible, the fol¬ 
lowing being suitable, cochine^ car¬ 
mine, madder carmine, Berlin blue, 
yellow lake, vt^etable green, burnt- 
sienna. Indian ink for bla^. Be 
sure keep dust from the work, as every 
pu-ticle will be visible on the enlarged 
picture. 

(h) The glass for the slides must be 
very carefully selected; it should be 
plate glass cut to the size of the object 
glass in the magic lantern in which it 
is used. It must be entirely free from 
air bubbles, and streaks of any sort; 
even the b^t plate glass has a rough 
and a smooth side, winch can be found 
out by passing the hand over its 8urfiu;e 
and so detecting any unevenness. As 
any irregularities ^1 interfere with 
the smoothness of the colour to bo laid 
on, the smooth side of the glass must 
be carefully marked and used in all 
the plat^. 

A fiat palette is a necessity fur oil 
colours; but for water colours, a 
palette with a rim to k^p in the tints 
IB the best. A palette knife is re* 
quihed for mixing together oils, colours, 
or varnishes, but is not wanted for 
water colour slMes, except to take out 
larger lights. A maul stick to keep 
the hand &om touchii^ the wet 
painting, can be made 1^ covering one 
end of a light but firm cane with wool 
so as to form a round knob, and tightly 
binding the wool over with wash 
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leather, notching a gn>ove in the cane 
to render the binding string quite 
secure. 

For brushes, red sable are best, 
being stronger in their hair than black 
sable or camebhair, and they have a 
firmer and finer point than either of 
the others ; the brushes should bo en¬ 
closed in flat tin, one of every (fi) size. 

Dabl)ers are made by the amateur 
from round camel-hair lirushes; one 
of each of the fi uizes is used. The 
points of the round brushes must be 
cut oil* Jis shown ill Fig. ^{2, the dark 
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lines show the part of the brush to Ixi 
retained, the white space within the 
BiMite the portion to be cut away. In 
order tbi^t the ends cut should be 
rounded, they must be burnt to shape 
after cutting, by being held in the 
flame of a candle. They must be 
twisted and turned round and round, 
so as to shape them to the proper form. 
When this is attuned, clean off the 
traces of burning from them by rubbit^ 
them well with the finest sand paper. 

. When the slide is painted, it 
requires to be mounted in a frame. 
These frames are made of wood; 
mahogany is generally selected, but 
deal will answer all the purpose. The 
three shapes for these frames are 
square, oblong, and round. -The wood 
idiould be about } in. thick, and where 
the sites is to be iiuerted, the edge 
should .be bev^ed have a rabtet 
oBonhsidfi, the glass should be slipped 


in on this side, and a tiny steel or 
brass rim laid over it to keep it in its 
place. In choosing the wood for these 
frames, select only that which i8 per¬ 
fect in groin and has no knots. 

Faint slides by lamp or candle-light 
as, being intended for exhibiting by 
artificial light, it will be seen at tlie 
time of painting whether the right 
eflect has been produced. 

Commence operations by drawing a 
{lerfect outline of the picture on a piece 
of pivpcr, which is laid under the glass 
as a guide. When a much larger 
j^cturu than the size of the slide is 
to be copied, as long as the promi¬ 
nent features of the picture ore seized 
upon, the olTcct is attained, and one or 
two accessories will look better than a 
quantity cniwded into a small space. 

Should any inaccuracies be found 
when the outlining is finished, the 
c«>lour can be removed by the knife. 
When all the corrections arc made, and 
the outlining is judged complete, it 
must be fixed to ^e glass by wasliiiig 
all over its surface a varnish made of 
Oiuiada lialsom, <liluted freely witli 
turpentine. Having complete the 
outline, fixed it with varnish and 
rubbed up the glass well, proceed to 
the second painting. 

Moonlight subjects can be rendered 
pleasing u the appearance is given of 
the clouds moving, or rather sailing 
past the moon. This is managed by 
having two pieces of glass where the 
sky is painted. The wooden frame 
will have to be double on one side, to 
contun the fixed piece of glass, and 
the other to form a groove for the 
movable piece to rest on. Upon the 
fixed glass the moon is peunted and a 
light sky without clouds. The movable 
piece of glass is only a narrow strip, 
just sumcient to Wd the clouds, 
fleecy emd dark clouds should be 
paint^ upon it in such a mazmer as 
sometimes to allow the mopn to be 
feebly vkible, at others partly or (xim- 
{fietely obscui^. M^e these clouds 
as uz^e each other as the namiw 
strip they are on will ^ow. Bo not 
leave large spaces in between, and let 
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tho strip tliey are i>aintod on be of a 
go(Hl length, HO as to give greater 
variety. Have a thin piece of wood 
fixed tft the end of the strip, to serve 
as a handle, and when the slide is being 
exhibited insert the strip of glass, and 
push it slowly along. 

This is only an amateur contrivance, 
but will answer several purposes, espe¬ 
cially whenever some small objects are 
required to move stra^ilht along and 
disappear, while tlic larger port of the 
picture reiniuus stationary. A ship as 
in full sail can be drawn across a sea- 
piece by this contrivance. 

Fig. 33, known as the lever slide, 
is used when the uiotion of the mov- 
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will look if it wore lieing well-sliakeu. 
(‘Artistic Amusements.’) 

The Ihe of Aniliw Cdoure. — (a) 
Obtain some sample boxes of ditfercut 
aniline colours, such as methyl violet 
B, naphthol yellow S, naphthol red, 
orange 2, light green S.F., WsiuM^k 
brown, methylene blue B, palatine 
scarlet, vesuvine brown, and sorbin 
red ; tliese are put up in fwwder form, 
and for use must be <1iluted with hot 
water, and allowed to cool. Half a 
salt-spoonful of |)ow<ler is sufficient 
to make an ounce of li(£uid <lye. Tho 
methylene blue is very strong, and 
only half the al)ove quantity of powder 
is needed ; it is an excellent colour for 

% 



able piece of glass is to be up and 
down, and not revolving, and is par¬ 
ticularly useful for comic slides. Thus 
a dc^ killing a rat is depicted in the 
act by usii^ the lever slide. Paint 
the dog with the exception of his head 
and neck, and all the requisite sur¬ 
roundings, upon the fixed gl^, and 
upon the movable one his head and 
neck with the rat in his jaws. When 
fixing the slide in the lantern, be 
careful that the neck on one glass is 
quite joined to the shoulders on the 
other, and that the colouring of the 
animal is 'exactly similar on both 
glasses. By worl^g the lover up and 
down, as shown by the dotted lines in 
the figure, the h^ and neck of the 
dog will be in motion, and the rat 


skies. Transparent colours made by 
Gunther Wagner may also be used; 
these can be obtained in liquid form 
in small bottles costing 4d. each ; 
there are twenty-four different colours, 
those most usehil for the special pur¬ 
pose being Vandyke brown, neutral 
tint, Indian red, olive green, sepia, 
and deep green. Both the aniline dyes 
and the albumen colours are found to 
be perfectly transparent. A good 
sable brush is necessary ; a Winsor 
toid Newton No. 6, cemting fid., is all 
that is needed, from the very finest 
work to washing, in skies. A small 
porcelain palette and a cheap retouch- 
desk complete the outfit. These 
colours do not show brush marks and 
are more suitable for lantern slides 
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than water or oil colours. (Rov. H. i 
Mudie Draper in ‘ Focus.’) 

(6) Until recently, coloured lantern 
slides were invariably painted with oil 
or water-colour pigments; but the 
success of the three-colour process 
with stained films has again drawn 
attention to the vm of aniline dyes as 
suitable materials for tinting trans¬ 
parencies. Hitherto the chief objec¬ 
tion to anilines has been then* fugitive- 
nesB, and this instability would un¬ 
doubtedly lie a serious drawback if it 
could m>t be prevented; but witli 
improved chemical preparations, such 
as are obtainable to-day, it is possible 
to get a variety of colours tliat will 
stand the test of many years’ use in 
a luitern witliout fading. 

1 have some confidence in advising 
amateurs to try aniline colours, for 
the use of which the following few 
and simple directions may be of 
service :— 

1. The slide to be coloured should 
be placed on a sheet of ground-glass 
held in the opening of an ordinary 
retouching desk. 

2. With a large brush charged with 
water and a drop of ox-gall, wash the 
film over the whole surface. This 
will remove any greasiness and prevent 
blisters, which would otherwise occur 
if only a portion of the film be worked 
upon without previous wetting. 

The film should now p’esent a dull, 
moist surface without actual wet, au(i 
be capable of absorbing colour without 
any tendency to overrun the Ixmn- 
d^es. See that no lo<»e hairs from 
the brush are deposited. 

3. Dilute the colour, if too strong, 
and get depth by repeated washes, 
m^cept for small patches, which 
may be put on full strength, but no 
wa^ should be so dense as to clog 
details. 

4. As a rule, the density of the 
slide itself will yield tlie bladu, but 
occasionally they imty have to be 
asjd&ted colour. TWe is no satis- 
fketoty bl^k amongst the aniliuG dyes, 
therenue, for- branches of trees, black 
boots. on figwe studies, and similar 
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j small items, gum-water colour may 
used with advantage. 

5. If the slide bo too prt)nounced 
in colour, soaking in water will rtoiove 
the excess, though this should not be 
necessary with ordinary care. 

6. Dissolve the powder colours in 
boiling water, not in cold water, and 
keep them in small Iwttles. About 
six or seven colours will be ample. 

7. For fine details use a magnifying- 
glass. 

8. Test each slide in a lantern before 
showing it in public. 

9. Work with two brush^j, one 
chafed with colour and the othei 
moistened with water for softening 
the colour, or for absorbing and remov¬ 
ing any colour tliat has been accidcut- 
ally put iu the wrong place. 

10. Work quickly, and do not let 
drops of colour remmn on the film 
before spreading where wanted. 
(Walter Bagsliaw, in the ‘ British Jour¬ 
nal of Photc^mphy.’) 
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Lead Burning. 

Thjs JrocoBS of lea^l buruiug or auto- 
geuouB* Boldcrin;; cousists merely of 
booting the edges of the lead (whioii 
require to be joined) until they melt 
or fuse one into the other. The edges 
oi the two pieces of material, when 
melted to this extent, readily become 
incorporated, the same os if two por* 
tiouB of molten lead were poured to- 
gother. Therefore the object to lie 
attained iu this work or process is 
simple enough, but the actual process 
or mode of doing it requires both 
skill and care l)esides some suitable 
apparatus. 

Lead burning is done without any 
description of solder or other foreign 
material; and as a rule no dux is em¬ 
ployed, For roof work and for several 
other purposes burning is preferable 
to soldered joints iu strength and iu 
lasting qualities. When the operation 
is succe^ully performed, the work is 
stronger than when soldered, for all 
parts of it are alike, and will expand 
and contract evenly when heated. 
Solders often expand and contract 
more or less than the metals which 
they unite, and this uneven contract- 
tioD and expansion of the metal and 
solder may tear the joint aptu-t. 
.4nother objection to soldering is that 
the solders oxidise either more or less 
freely than the metals, and weaken the 
joints, as is the case if leaden vessels 
or chambers for sulphuric acid are 
soldered with tin. Tin being so much | 
more freely dissolved by the acid than 
the lead, soon weakens or opens the 
joints. It is particularly with the 
many leaden vessels and chambers 
used in the prepamtion of chemicals 
that lead biuming is specially useful. 

* Tbf‘re ia notbiog that can be coasidcrad of 
tin autogenous oatme in this wwk. It is not 
a oorreot name, though largely quoted. It 
might also be said that lead burning" is an 
Incorrect term, for the lead Is not burned, bot 
only fused or melted where the jednt is t«- 
qnirad. In the original method of buming 
lead tirere was no flame employed at oli, molten 
lead being poured on to the seam and after¬ 
wards trimmed off. 

3 


The ap^Mratus required in the per¬ 
formance of this work consists chiefly* 
of two things. The flint is generally 
known as the load-burning machine, 
though it is DO more nor less than a 
suitably coustructed vessel for the 
generation of hydrogen gas.f The 
second is a bellows or other device for 
delivering ordinary atmospheric air 



under a light pressure. The two 
things together form a mrxtns of making 
a superior blow-pipe flame. 

Fig. 34 illiifitrates in section the 

t Ilia machine makes hydrogen gas on the 
spot close to the work, and it can be readily 
moved as required. It, however, ordinary coal 
gas can be obtidoed on the premises, this could 
be used with a suitable burner, and with the 
bellows for the air supply, (h. again, the 
cylinders of compressed gases would be auperloi 
to all, if the plumber lived or was working 
near a town where they can be convenleotly 
recharged as required. The machine, however, 
has the advanti^ that it can be naed for weeks 
or longer perioos without removal from the 
Job, as the materials for charging it can be 
easily obtained. 

y 
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fwm of machine ordinarily used, and 
which is considered to be free from 
the many failing that the earlier 
machines brm^ht to light. This con- 
rists of an upper and a lower lead vessel, 
the upper one open at top (or with a 
l(KMe cover), the lower one being gas 
and water tight, except for the neces¬ 
sary openings provid^. About 6-lb. 
sheet lead isus^ for tho8e(with burned 
seams and joints), though the stronger 
the better, except for the weight in 
transporting the machine. Between 
the upper and lower vessel is a space 
containing another small vessel as 
illustrated. It is highly desirable that 
the machine have a wo^ case, or any 
means may be adopted to prevent it 
becoming cold ; if not, the sulphate of 
zinc which is formed will become 
crystallised, stopping the pipe and 
causing other troubles. When left 
cliarged, but out of use, even for an 
hour, it is best to keep it in a warm 
spot; and at niglit, or fur longer 
periods, the li(|uid contents must be 
discliarged, and the whole interior 
rinsed out with warm water. 

The upper vessel, it will be seen, is 
a plain cistern with a pipe leading from 
the bottom, and it needs no further 
description. The lower vessel has a 
grated or perforated false bottom, , 
standing on leg^ made of pieces of | 
lead pipe; also a domr or opening 
by which access can be had from 
the outside for chaigii^, an empty¬ 
ing hole at bottom closed by a cork 
(a brass cock 'would not last long 
here), and two pipe connections. The 
space above the false bottom is nearly 
filled with scrap zinc, which is inserted 
t^ugh the hand hole on the outside, 
the door of which hole is afterwards 
made s^ure. The upper vessel is 
ohaiged about three-parts full with oil 
of vitriol (sulphuric acid) and water, 
in the proportions of one of acid to 
tieven or eight of w^m water (always 
adding the acid slowly to the water), 
aed this immediately makes its way 
ittto the lower chamber by the j»pe 
ahoytp^ ■ 

BOOB as this dilute acid reaches 


the zinc,* a chemical action sets up, 
giving off a volume of hydrogen 
which will pass up through th^ pipe 
P into the small vessel B (call^ a 
wash-bottle), and thence out to the 
jet. The wash-bottle vessel is kept 
half-full of clean water, so that the 
gas, as generated, has to pass through 
water and become reliev^ of certew 
impurities it would otherwise have. 
There ar6, however, a lai^ number 
of home-m^e machines in use, in which 
the washing vessel does not f^ure at 
all; while many that have it are not 
kept charged with water. 

The pjwsage of gas from the lower 
chamber to the jet, as just explained, 
occura when the cock is open and the 
gas required for use. When the cock 
is clos^, the generated gas coilecte in 
the upper part of its vessel and others 
force until it gradually drives the acid 
liquid up the pipe, which delivered it, 
hack, into the upper vessel. This is 
claimed as an advant^ for the ma¬ 
chine illustrated, for when not in use 
I fora short period the acid liquid is 
driven out of the generating chamber, 
and active generation of gas then 
ceases, until the gas-cock is opened 
agtun. Let it be noted, however, that 
too much reliance must not be placed 
on this, for it is found that aft^r the 
liquid comes bock into the upper vessel 
gas follows it with some force, which 
is not only wasteful but decidedly 
dangerous to ^yone near enough to 
be splashed or have the acid t^wn 
upon him. It is never safe to stand 
close to or over a machine with open 
top. Some recommend a h^vy lead 
pertorated cap being placed over the 
opening of the ppe in the upper 
chamber, and it is well to provide 
this. 

When the machine ceases to gene¬ 
rate gas it may need acid and water, 
or the zinc may have been dissolved. 
It is more usual thou^ to find 
carelessness the cause of failure, 

• The gas-cock Teqatrae to be opened for a 
momoDt when cbarf^Qg, that the sir In the 
chamber tDaf OHcnpe. If this is not done the 
i add cannot enter. 
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and thia genendly takea the form of 
allowing the machine and its contents 
to l>^)me cold bo that pipe and parts 
are choked with crystidliBed sulphtite. 
The chemical process in the macliine 
is accompanied by heat, and this should 
be retained by a warm casing of wood, 
or wood and felt. Another cause of 
fiulure is the Uability of the zinc 
becoming coated with sulphate, if the 
machine is carelessly tended. It is 
not necessary to remove the zinc when 
the uisichine is out of use, but after 
the acid liquor is emptied out the ziuc 
in its chamber should be well riiiseil 
witli warm water. Warm water is 
also the remedy when the zinc becomes 
coated, but in some cases it takes an 
hour or two, with three or four changes 
of water, to dissolve the crystals and 
get the macliine in working order 
^ain. 

The acid that is purcbised varies 
in strength, and the proportion of 
water may vary as much >is from 4 to 
1 to 8 to 1. This, however, is quickly 
discovered by practice, as is the mo¬ 
ment for rechaiging also. The size of 
the machine may about 9 in. wide 
by 2 ft. 9 in. high. The upper vessel 
should take, say 2 gal. of liquid. It 
is for from economic^ in materials or 
trouble to have the machine small. 

The bellows, for the air supply, are 
recommended by some plumbers, 
while others consider them trouble¬ 
some. With a bellows there lias of 
necessity to be a mate or lad to work 
them, and if lie is unskilled or careless, 
it is quite impossible for the burner 
to do his work well; there is also 
some risk, as will be explained directly. 
Vfh&t generally has the most favour is 
an air v^sel, as Fig. 35. This is a minia¬ 
ture of the gas-holder of a gas-works, 
but in this case it contains air only. 
It is a cylinder workii^ within a 
double cylinder, the latter having 
water between its two walls. The 
inner wall or cylinder can be dispensed 
with, so that water dlls acro^ the 
whole lower s^e, if desired, but this 
means a large bulk of water, which 
may h|>ve to fetched from a distance, 


and it makes tlie vessel very heavy to 
move, if only for a few feet. The 
vessel would also need to be stronger 
to iidmit of being moved at all when 
full of water. 

The chief detail of the vessel is the 
valve at top. This can be made of 



any form, a simple door will do, and 
if necessary a piece of thin sheet 
rubber will make it air-tight. If a 
door, then a wo4?ht or load must be 
placed over it to keep it closed. This 
lower cylinder might be 3 ft. high 1^ 
1 ft. 4 in. external diameter, with 
IJ-in. or 2-in. water way. The upper 
working cylinder would be 3 ft. 4 in. 
high by 1 ft. 2 in. diameter, ai d for 
these sizes a load of about 40 to 60 lb. 
on top will give a nice stream of ar. 

The burner consists of a breeches- 
piece, with cocks, as Fig. 36, one leg 
takii:^ the tube from the hydrogbn 
generator (the machine), and the other 
taking the tube from the air vessel. 
From the breeches-piece a single tube 
proceeds and delivere the mixed 1^^- 
gon and air at the jet. The jets can 
be had of various sizes f<^ difierent 
works, but it is necessary that the 
F 2 
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nipples be kept ftx)m injury^ as 
to()muchimpurtancecamiut1i>eattached 
to the sharpness and form of the flame. 



Fiti. 36 


37 illustrates a working flame. 
Tlio hydrogtm flame is much longer 
and wavy before the air is turned on. 



FiO. 37. 


Figs. 38 and 39 also show the flamo 
at work, one on an upright lap seam, 
the other on a flat lap. With a butt 
seam, a piece of lead can be used us a 


iug ouhloors or in draughty places it 
will be found necessary to shield the 
flame by a tube over the nozzle, or 
other means best luited 
for tlie condirions. 

_ There now remains some- 

-{I - thing to be said as to the 

'tbjoh->». care needed in using the 
machine. It is necessary to 
point out that hydix^n, 
though incombustible by 
itself, is highly explosive when air 
is mixed with it. The gas wo burn at 
our gas taps is hydrogen (carrying car¬ 
bon fwrticles), and while it is confined 
to the gas holder, or the service ppes, 
it is harmless. When, however, it 
it»ues from gas-buniers it mixes with 
air (the oxygen of the air), and com¬ 
bustion takes place freely. If it issues 
from the burner long enough without 
light being aj>pUed Ui it, we get a mix¬ 
ture of hy^lnjgen and air which is no 
longer harmless but will explode with 
great force when a light comes near. It 
would be the same if by any means air 
was forced into the gas holders so, 
that they and the service pipes were 
cbaiged with mixed hydrogen and air 



stick of solder would be; or, what is 
often done, a strip of lead is laid over 
the seun and burned at both edges as 
if it was a seam witii two laps. AH 
surfaces which have to come together 
aC^ upon must be newly seraph 
Inight Tind clean, and it is equally 
important thak tiiey be qitite diy both 
at the ’iomt ftJM? nmur it. When work- 


(in suitable proportions) ; for immedi¬ 
ately any one applied a light to a 
burner there would bo a disaster, the 
mixture being combustible and in¬ 
stantly burning back along the services 
and mains to the gas holders, where 
the climax would occur. 

The burning apparatus consists of a 
gas-holder and a chamber full of air 
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wluch are connected tt^therby rubber 
tubes.* Both have tliuir ga^eoUB con¬ 
tents under pressure, and when the 
cocks 1)f the breeches-piece are opened 
the fact of tlieir both exerting an out- 
watnl force will prevent their mixing 
except in the single tube and burner 
whex*e they are intended to mix. It is 
when the pressures in the machine and. 
the air supply differ to some extent 
that one or the other may got a mix¬ 
ture. If bellows are used a novice or 
careless blower can do it, or a bellows 
w’ith defective valve can introduce the 
fault. Tlic machine, it must also be 
noted, does not generate gas at the 
same pressure from first to last, but 
as the cliargc of acid completes its 
work, the pressure will decrease. 
This, however, must be noticed by the 
operator. The operator must Im care¬ 
ful (it is an index to liis carefulness) to 
shut off the gas-cock at the macliiuo 
whenever he stops burning, even if 
only for a moment. This care is per- 
hap.s not so necessary when an air 
vessel is used, as tills does not cease 
blowing, but it is when an afwistant is 
working a bellows. It should, how¬ 
ever, ^ways be done, and if the 
machine witii the cock on it is out of 
roach, it is a good plan to introduce 
miothor cock just below the gas-cock 
on the breeches-piece. The two regu¬ 
lating cocks on the breeches-piece are 
seldom closed, for once the plumber 
gets these niooly regulated to give a 
good flame he does not touch them 
again, unless further regulation is 
needed. It is only ordinary care that 
is needed in working a 1^-buming 
apparatus; there are no special risks 
or trouble. It may be abided in con¬ 
cluding this paragraph of precautions, 
that the likeliho^ of air getting into 
the gas-generating chamber and 
making an explosive mixture there 
is greatly reduced, if not quite obvi¬ 
ated, by the pmper use of the wash- 
bottle B, in Fig. 34, for if this is 

• The RM from the machine, if It escaped 
into a aniall room, would aleu be a sonreu of 
danser if it escaped long enough to make an 
oxploaiTc mlxtum. 


chiuged with water as shown, no air 
could well pass from the gas-tube to 
the gas-generating chamber, norcould a 
flame flash by this obstacle. Thisv^h- 
bottle is much n^locted and often 
empty. In America it is often called a 
fire-trap. If water is in this vessel the 
risk of getting an explosive mixttireany • 
where but at the burner must lie with 
the air-v^sel. If this is a bellows the 
risk is a real one, but if it is a weighted 
holder, as h'ig. 35, no gas can get into 
it, owing to the ste^y powerful stream 
of air tliat is passing from it when the 
cock in the air pipe is open. In con¬ 
cluding this dot^ of the subject, if an 
explosion should occur and vitriol is 
splashed on to the flesh, a solution of 
bicarl)onato of soda should be immedi¬ 
ately applied, or washing-soda may be 
used, if tlie bicarbonate is not available. 
There is, however, no more risk with 
this appxmtus than with hundreds of 
other machines used by meclmnics, if 
onlinary care is used. 

As already stated, it is important to 
see tlint all air is out of the tubes before 
attempting to light the gas, otherwise 
the flame may go back and explode in 
the tubes or the wash bottle. To 
be sure of this the beginner can test 
the gas, and a handy test tube can be 
made 1^ capping one end of a piece of 
pipe, wUch should be about 
<5 in. long. To test the gas, first 
open the gas-cook on the generator, 
then open the gas-cock on the mixing 
fork and let the gas displace the w in 
the tubes, which it wOl do in about 
one minute. Now hold the test tube 
upright with the open end over the 
blow-pipe tip for a moment until the 
gas h^ displaced the air in the tube. 
Then quickly place your thumb over 
the opening of the test tube, which 
vdll keep the gas from escaping. Now 
shut the gas-cock on tlie mixing fork, 
and take the test tube to one side 
away from the generator, still keeping 
it inverted and closed, and Ining it 
close to a lighted match or candle. It 
will liglit with a pop, and if it is free 
from air it will bum quietly down in 
the tube until the gas is exhausted. 
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Continue to toKt the gas in this I 
inaiiuer until it burns as described, | 
when it may be safely lit at the jot 
without fear of its burning back. This ' 
precaution is necessary only after 
(►pening and enjptyii^ the generator. 

It will be found that the generator 
evolves gas at a pressure greater tlrnii 
can be used on most work, and for this 
reason tlie 0ame will ai first be long, 
noisy and unsteady, but, as there are 
two cocks, the volume and pressure 
can 1)6 regulated to the requirements 
of tho work at hand. To note the 
peculiarities of the fiame, close the 
gas-cock on the mixing fork, until tho 
flame is alwut 3 in. long. It will j 
be of a pale reddish colour, and will j 
burn steely, the inner flame not l>e- 
ing as yet very well defined. Then 
o{>on the air cock slowly, and when 
sufficient air has l)een admitted the 
flame will be seen to shoot out sud¬ 
denly, and then shorten to about 1| or 
2 ill. in length. It will 1>e smooth, 
compact, and keen. If the correct 
quantity of air has been admitted the 
inner flame will l)e plainly seen, and 
its |K)int where the greatest heat is \\'ill 
be blue. This inner flame is known as 
the non-oxidising flame, and is the 
flame which does the work. The tem¬ 
perature of the outer flame is low, and 
its eflect on the lead is to coat the 
metal with an oxide, and the lead 
though it runs does not unite. To 
demonstrate this, bring the point of the 
inner or non-oxidising flame to l)ear on 
a piece of sheet lead. It will fuse 
bright and clean, and will have a circle 
of ^rey oxide around it. Then quickly 
remove the flame, and the spot will 
remain bright. Now bring the flame 
to bear on the same piece of lead at 
another, spot, but keep the point of the 
inner flame at least | in. away from 
the lead. The lead wdl melt and flow 
together, but will be covered with a 
coat of oxide, and the union will not be 
perfect. Slowly withdraw the flame, 
'and before the flame is entirely re- 
^moved the spot will be heitvily coated 
ilcrith G) tliick blue oxide, under wliich 
the Idad will not imite. 


When about to use the gas, open wide 
the giU)-cock on the generator, and do 
any regulating of the flame with the 
gas-cock on the mixing fork. These 
cocks can have pieces of heavy wire 
brazed or soldet^ lengthwise of the 
handles, so as to form lover handles. 

I This will allow the gas and air cocks to 
be closed or opened liy gently tapping 
the levers, which is tho best way to 
secure a slight variation. To regulate 
them with the finger moans constantly 
opening or closing them too much, and 
the result is that, in adding air, too 
much may be admitted, which will 
blow out the flame, making it neces¬ 
sary to tuni oil’ the air and light the 
jet again, an<l tliis opemtion may have 
to l>e repeated once or twice before the 
correct flame is obtaiueil. 

Always turn on and light the ^ 
before admittii^ any air, and when 
ceasing work, the air must be turned 
ott' first. If this operation is reversed, 
an explosive mixture of gas and air 
may form in the tube witli injury to 
tlic tulie, if nothing else. 

"When learning this work it should 
1)6 nijule a point to study the flame 
until the colour and form of the proper 
flame is understood. One of the great¬ 
est troubles that the beginner will liavo 
is the inability to regulate the flame 
to the requirements of the work. 
For instance, a flame tliat will work 
nicely on 12-lb. lead will burn holes 
in 4-lb. sheet Iwfore the inner flame 
gets to work properly. For this reason 
three diftcreut sizes of tips should be 
: used. On d-lb. sheet, the smallest 
I tip should be useil, and the flame before 
I reducing should not bo longer than 
1 in., and when reduced tho inner 
flame will only be just perceivable, but 
you can easily tell when it touches the 
lead by the metal fusing bright. If it 
is desired to fuse 12-lb. sheet, the 
^ in. tip should be substituted, and 
it will be found necessGuy ^ have the 
jet of gas about 3 in. long, wliich, 
when r^uced, will be about 2 in long, 
and show the inner flame quite 
plainly. 

Experiment (or experience) is neces- 



sary to dotormine the size of the dame. 
The flame should l)e reduced to a size 
that will not melt the lead as soon as 
it torches it. It should, instead, be 
such that the lead luu to l>c heated 
ftrst, and the fusing come gradually. 
In this way it cau })e dctcniiined just 
what sized drop is reejuired, and it 
allows plenty of time to place it just 
where it is wanted. This is imi)ortant 
on upright seams, and very necessary 
on inverted work. It is not necessary 
to be so particular on horizontal seiims, 
ns on HCJiins in tlrnt jMwition the result 
is as8iste<l by gravity. The load drop 
that is melted fron» the upper lap can* 
not do otherwise than unite with the 
uinler lap. It must i*e remembered 
that in starting a scam you have cold 
lead to fuse, and after the first drop is 
8terte<l the lead in its vicinity will be 
heated almost to the melting point, 
and it will be seen that the lea<i runs 
at the approach of the flame for the 
next drop. 

One of the most important things to 
impress on the learner is not to hurry 
the work. Hurried work means holes 
burned in the sheets, holes which are 
difficult to patch. The old sajing 
“ more haste less speed,” can well Iw 
applied to lead burning. Sufficient 
time must be allowed for one drop to 
set before attempting to place the next 
drop. Time spent on practising at the 
bench is time well spent, as mtmy 
little detculs that cannot be brought to 
the beginner’s attention here will be 
learned in that way. 

Seams. —There are only two kinds 
of seams, viz.: the butt seam and the 
lap seam. The butt seam is used prin* 
dpally for joining horizontal waste 
pipes and in lengthening traps, or for 
any purpose where it is desired not to 
have the point of junction show. 
With this lorm of seam, the lead can 
be heated until fusion takes place 
nearly throt^h the sheet. It is gener¬ 
ally desirable to add lead to the seam 
to make it as strong as the sheet it 
joins, unless the article is of such a 
size and strength as to allow of its 
being burned on both sides, which 


makes the strongest of seams. The 
sheet for butt saiuis is prepared by 
rasping the edges of the lead sheet 
to ho joined straight and true, so that 
when the edges are brought together 
they will fit close everywhere. The 
edges are then shaved fora distance of 
I inch cacli side of the edge, making a 
j seam | inch wide. When jointing 
j heavier than 12 lb. lead the edge 
I should be sliaved at an angle to form 
i a deep V-8La|)e<l groove, and the seam 
i is then made by lulding lead to fill 
j the groove. I'his allows the fusion to 
1 take place nearly through the sheet. 
The butt seam is the simplest form 
to bum, no matter in what position it 
is phmctl. 

The lap scam is most commonly used, 
and of the two is generally to be pie- 
ferred. As it is not necessary to cut 
and trim the edges true, it dispenses 
with any additions of lead, except in 
rare instances. It leaves one hand free 
to handle the sliave hook, and the lap 
c.'in he dressed to fit any uneven spots. 
It also makes the next best seam to 
through fusing. By lap seaming, a 
tank can bo lined in al^ut half the 
time required to butt scam the same 
article. 

The sheet for the lap scam is pre¬ 
pared, as its name indicates, by kpping 
one sheet J in. to f in. over the other 
sheet. Le t the under edges be sluived 
clean, also the upper edge. Tlie lead 
required to make the seam is melted 
from the upper lap and is fused on the 
low’er sheet. Tlicre is no reason why 
the lead at the point of juncture should 
not be made as thick as the original 
lead. This is the point to be aimed at 
in practising the work, and a reliable 
way of determining the strength of an 
experimental seam is to cut squarely 
across a finished seanr, then bend the 
seam slightly. The thickness can then 
be noted. The beginner should pactise 
the diSerentseams, until the thickn^ 
of the joint can be told by the looks of 
the les^. A few days' practice at the 
bench will soon train the oye to recog¬ 
nise good work. 

The only way to acquire efficiency is 
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by practice, suffident practice being 
necei»ary to satisfactorily master the 
bloV'pipe and flame, and in practising 
do not be discoursed, for it is work 
that has been done before, and can be 
easily done again. 

When the banner first tries to 
make a flat butt seam, he should use 
pieces of sheet lead about a foot long, 
as strips of that length aro much 
easier to jn^pare. The edges are made 
straight with a flne rasp which is held 
lengthwise and parallel to the edge to 
be trued. The rasp must l>e used 
lightly, or it will be apt to tear the 
1^, and BO leave it in worse condition 
^han before usii^ it. Tho edge should 
then be gone over with the slmve hook 
and cleaned. Next shave the top Bur> 
face a distance of | in. each way from 
the edge, which will make a seam ^ in. 
wide when finished. The edges are 
now butted together, and the sheets 
firmly secured to a board with a few 
tacks. The extra lead that is neces¬ 
sary to add to make a full joint must 
be obtained from a strip of lead, which 
should bo about | in. square and shaved 
clean. 

The burning should be b^n at the 
end of the seam nearest the operator. 
With the point of the inner flame melt 
off a drop from the lead strip, and have 
it fall squarely on the scam just 
slightly in advance of the point of 
fusion. Follow it up with the flame, 
placing the point of the inner flame 
directly over the edges of the seam, 
which is almost under the lead drop. 
As soon as fusion commences on the 
lead seam, the melted drop will flow to 
the bright and immediatdy unite 
with it. Ime flame must then 1^ 
quickly removed, and the drop be 
trowed, to set. 

* The ^op will 4X)ol immediately upon 
the flame being removed from contact 
with it. It is not necessary to wait 
for any specified time, but if the flame 
is allowed to play constantly on the 
sheet it is apt to get overheated and 
when in that condition it takes very 
Bttle^heat ^ make the 1^ run like 
wato^'. - 7b avoid this the flame should 


be lifted clear of the seam for an kit* 
atant after each drop has been formed. 
N ow melt off another drop and let it fall 
as before, only it sliould lap on t^ pre¬ 
vious drop arout one-half its diameter. 
Secure it to the seam as before. This 
operation should be repeated until the 
seam is completed. 'Hus form of flat 
seam should be well practised, as it 
makes the beginner familiar with the 
blow-pipe flame. Practice certainly 
should not ceaso, until the flame can be 
brought to the lead without burning 
holes through it, this being a t hing 
that will probably happen at the first 
trials. 

It is not usual for the butt seam to 
be used on upright work if it is at all 
large, as it is a difficult matter to make 
an upr^ht butt seam that will stand 
the test. If a finished seam was cut 
into short pieces, an exEuninatiou of tlie 
severed ends would show many weak 
places that appeared to l)e strong, tlie 
reason of this is that the lieat necessaiy 
to fuse through the lead will cause tlie 
lead to run from tho seam leave a 
gap, or at least, a thin place. 

To practise upi^ht butt seams, pre¬ 
pare the work as just described for fiat 
seams, but let the sheets be securely 
tacked to a board wliich can be sup¬ 
ported in an upr^ht position. The 
burning is begun at the bottom of the 
seam. The flame should be shortened 
considerably, as the fusing is required 
to take plwe somewhat slower tlian 
with flat seams, for in upright or in¬ 
verted seams gravity lias to be over¬ 
come, and the operator must liave 
plenty of time between the commence¬ 
ment of brightening and the actual 
fusing to drive the melting drop to 
the required position. The blow-pipe 
is held so that the flame strikes the 
seam squarely and at about a right 
angle with the sheet. When fusion 
starts the flame should be drawn 
quickly towards one side, and if the 
lead is at the proper temp^ture the 
melted drop will follow the point of 
flame, and as it comes in contact with 
the adjoining edge, it will properly 
unite. It is not necessaiy to add lead 
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to ttiBse seams of tener than at intervale 
of 5 or 6 in., or, ae often as the lead 
shows signs of weening, when it may 
be acifted by holding the lead strip 
against the lead sheet and slightly 
al)ove the flame. The melted drop 
will unite with the sheet and can then 
be driven to any desired position. 
This seam will show the characteristiQ 
loads, but they will lie nearly level 
with the lead sheets, and if a scratch 
cloth be rubbed over it, nearly all 
traces of the seam will removed. 
To make a really strong seam it must 
be gone over with the flame at lenfit 
twice, for after fusion of the etlges 
takes place the flame can be us^ 
quite strong without fear of the 1<^ 
running from the seam. Do not cease 
practising this seam until it is nearly 
perfect. 

The horizontal butt seam is seldom 
used in a general way, but it has to be 
occasionally made. To practise this, 
popare the sheets and tack them 
securely to the board, as previously 
described. The board is then placed 
in position with the butted edges hori* 
zontal. The flame should st^o the 
sheet nearly square. The edge of the 
upper sheet should be heated flrst, and 
as it brightens, the flame should be 
directed on to the edge of the lower 
sheet. If properly done, fusion will 
at once take pl^. The object sought 
is to get a light fusion between the 
two sheets before attempting to bum 
the 1^ clear through the seam. If 
this is not done, the lead will run from 
the upper sheet and cause holes, or at 
least will seriously weaken the upper 
sheet. After fusion is once obtained 
it is a simple matter to go ovot the 
seam a second time, which can then be 
fused through without much danger of 
burning holes through the i^eet. 
Lead can be added in the same manner 
as in upright seams, if required. 

Th£ JnvfH^ BvU S<mii is used for 
jointing waste pipes which conduct 
acid from tanks. These pipes are 
usually in a horizontal position and 
the seams must be burned in place. 
The most difficult part of a seam is in 


storting it. "When furion has once 
taken place, the rest of the seam is easy. 
The seam is prepared the same as 
described for other butt seams. Care 
must be taken to have the edges butt 
clMe, and the blow-pipe flame must be 
made as short as pcKwible and still melt 
the lead. The point of the inner flame 
is placed squarely on the seam. Both 
edges must be heated at once. If the 
ed^s begin to brighten, and do not show 
an inclination to fuse, the flame should 
be drawn quickly to one side, and the 
melted drop will follow the point of 
flame and unite with the adjoining 
edge. This seam, in common with 
other butt seams, sliould be gone over 
thesecond timetoassuroaperfect seam. 
It is difficult work to add lead to the 
fiat inverted seam, but when necesrary 
it should be done by burning the end 
of the lead strip to the seam. The 
atrip is then melted off, leaving a drop 
of lead affixed to the seam, which can 
then be drawn to the require<l spot 
with the flame. The finished inverted 
seam shows pits upon examination of 
the reverse aide of the sheets. These 
are caused by overheating. The ope¬ 
rator will often be surprised at the 
inverted butt seam showing a remark¬ 
able fulness. This is accounted for 
by what is just stated. The lead upon 
the application of the heat, runs from 
the upper or back side of the sheet 
and forme a very full seam. For that 
reason the inverted butt seams 
al^ys appear strongs than they 
really are. 

Tlic Lap Seam u most commonly 
used for practically all purposes. 
When the beginn^ becomes proficient 
with the blow-f»pe, no trouble will bo 
experienced in making lap seams that 
will show, when cut, a joint equal in 
thickness to the sheets t^t are joined. 

Load slieets for fiat lap seams are 
prepared by shaving clean the exposed 
edges; also the surfaces where the 
sheets touch each other. The upper 
edges can then be shaved for a distance 
of ^ in. each side of the lap. The 
sheets should be lapped ^ to | in., 
according to the wo^ht of the metal. 
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It will be understood that light sheets 
will not require its large a lap as h^vier 
sheets. The object of lapping is to 
leave the siieets practically as one 
piece, to effect which the lead is melted 
from the upper sheet. It may be 
roughly allowed that 12 lb. sheet 
should be given a in. lap, while 
20 lb. sheet needs | in. 

The dame for lap seams is brought 
to bear squarely on the edge of the 
upper sheet with a slight slant in the 
direction of the under sheet. When 
the edge has brightened to almost 
fusing point, the dame should be 
divei^d quickly from there to the 
lower sheet. If the metal is suffi¬ 
ciently hot, the melted drop will follow 
the point of the flame, and at once fuse 
with the lower sheet. This process 
is repeated, advancing | in. to | in, 
each time, according to the thickness 
of the sheet. The smaller the piece 
taken at the time the better. Even 
skilled operators do not attempt Luge 
pieces, see Fig, 38. 

In making a horizontal lap seam the 
procedure just doscribeii, in preparing 
the lapped edges, should be followed. 
The lap is arranged that the edge of 
the up{^r sheet shows upwanls, and 
the dame is directed downwards on to 
this edge, the same as would appear 
if the right side of Fig. 39 was the 
top of that illustration. As the drop 
commences to molt, it will have a 
tendency to dow downwards, but at 
that moment the point of the dame 
should be directed to the back or under 
sheet, which will br^hten at once, aiul, 
by directing the dame for another 
moment on the drop, the two will at 
once unite. 

The inverted lap seam k usually 
oonsidered as difficult as any, although, 
‘with sufficient practice, the operator 
dnds it as easy as the others. Let the 
dame be as short as p(»sible, and apply 
it at a slight angle from the upper 
^ towards the lower sheet. Oood prac* 
‘ tloe is to have an upright pece of work 
, which w .bent over at right angles to 
inakQ part of it an inverted seam. 
First'lmm the seam up the ujuight 


piece to the Migle, complete the ai^le, 
then go along the inverted piece. 
When a man can do this reasonably 
well, he is ready to undertake (my 
work that may be given to him. 

In making burned joints to lex^hs 
of pipe, or for lei^thening traps, etc., 
the butt seam is commonly used, 
ffrst, with a drift plug and a dresser, 
get the pipe ends (juite true in round¬ 
up, then rasp and shave the ends 
that they may butt true together. If 
it is possible, let a thin piece of card¬ 
board, or stiff thick paper, be rolled 
to go inside the pipe at the joint, as 
this will prevent le^ getting through, 
or rough edges being formed. Assum¬ 
ing the pipe to be dxed horizontally, 
the burning should be started on the 
under side and then proceed upwards 
on both sides, iimshiug at the top. 
If practice has been had with flat and 
upright seams, no difficulty will be 
experienced witli the pipe. No lead 
need be added, unless a hole is made. 
With a hole on the underside, it wll 
bo found necessary to melt a piece of 
lead at a higher point, then, with 
the flame, make it flow down to the 
hole. 

In the case of heavy pipe, requiring 
a joint that will withstand pressure, 
the “ burned-through ” butt joint is 
used. To do this the outer ^gos of 
the pipe ends are bevelled, so that 
when they come together a V-channel 
is formed into which lead is melted. 
For good work only about half the 
tluckness of the pipe is bevelled, leav¬ 
ing lialf—the inner half—flat to form 
a true butt joint to this extent. This 
part is then burned together in the 
ordinary way, after which the 
channel is fUled with added lead 
burned in. 

In making lap seams in {Apes, tees, 
etc., the burning is done cxactiy the 
same as lap seams with flat work, but 
the initial preparation is dif^rent. In 
makii^ a lap joint with pipe the same 
proc^ is followed, in preparing the 
ends, a» when a copper-bit or a blow¬ 
pipe solder joint is to 1)6 effected. One 
end of the pipe is opened out with a 
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Leather. 

DYEINft, RTAININa AND JAPAN- 
NIN(^, AND MISCELIiANEOtrS 
RECEIPTS. 

Chamois Leathers.—Ordinary 
wash-leatber, which will bo the most 
familiar instance to most readers, is 
miule fiom the inner split of sheep* 
skins, often called “sheep liniuRS.” 
The skin, after l>eing deprived of its 
wool by the fellmonger, is limed for 
a short time to plump it tolerably, 
and in this state is split into two 
thicknesses by a macliine which draws 
j the skin over a steel straight-edge 
against a straight blade to which a 
rapidly reciprocating motion k given 
by an eccentric. The grain split, 
which, cuj-iifusly enough, is consider¬ 
ably tlie Isirger of the two, is used for 
the manufacture of the thin fancy 
Icjttlicrs so often used for bookbinding 
and portfolio work, while the lining 
goes for wash-leather. It is first 
freed fnmi lim<! by bmn drenching, 
and the l(K)se and fatty layer which 
->c3ies#^ exists in the centre of a sheep-skin is 

removed with a sliarp knife on the 
beam. The skins are then pkeed in the 
“ stocks ” or fulling-mill, which is used 
for the softening of dried hides, and 
ptmnded till a pvrt of the moisture is 
eva|K)ralcd, and the fibrous structure 
lias liecomo somewlmt loose and open, 
sawdust beiug generally added to 
fiuulitate the process. Oil is now 
added in small quantities, cod-liver 
oil of a crude sort being generally used 
in this country, though on the Conti¬ 
nent, whale oil and other nuuine oils 
are frequently substituted. The oil 
is gradiudly absorbed by the skins, 
replacing the water, wliich evapoiutee, 
the skins being occasionally hung up 
for a short time exposed to the air to 
facilitate the operation. When the 
water has been entirely expelled, the 
skins lose their or^pnal limy odour, 
and acquire a peculiar mustard-Uke 
I smell due to the oxidation of the oil. 


tan-pin, or with a drift-plug one size 
larger than the pipe, whale the other 
end is rasped and shaved to a long 
bevel b^e which will slip into the 
opened end. Having shaved all parts 
clean ^ with a lap joint, tlie burning 
is commenced and hukhed as already 
explained. 
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They are now somewhat loosely f»ckod 
in a box, where they heat rapidly 
from continued oxidation of the oil, 
and must he taken out and exposed 
to the air at intervals to prevent over* 
heatiug and consequent injury, since 
the oxidation of drying oils takes place ; 
so rapidly as in many cases to pn^uce 
spontaneous combustion. During this 
beating process, much pungent vapour 
of acrolein is given off, the colour of 
the skins changes to a pronounced 
yellow, and the tanning process is 
complete ; but it still remains to rid 
them of the superfluous oil. In the 
old English process this is accomplished 
by washing with warm soda solution, 
wliich the oil is p{u*tly saponified 
and partly emulsified so t^t it can be 
washed out. In France, where the 
oxidation takes place more gradually, 
the skins being u*eely exposed to the 
sir by han^v^ frequently during the 
stocung process, and the final oxida¬ 
tion being also aoccmplishcd by hang¬ 
ing in warm rooms, the oil is much 
less viscid, and a large portion of it 
can be removed fay dipping the skins 
in hot water, and then wringing or 
hydraulic pressing. The oil pressed 
out in this way constitutes the pure 
moell^\>di^ra8,orpremi6r€tor$Ct which, 
after mixing wim tedlow and other 
cheaper fats, constitute the d^ras of 
commerce so much eteeraed in curry¬ 
ing. The oil obtained in the English 
way by washing out with soda, and 
afterwards acid^ing the solution, is 
known as sod oO, and is much less 
eteemed, hut as some English cha- 
moisers now work in a way very little 
different from the French, and obtain 
their oil by pressing, it is hard to see 
why it should not be equal to the 
. French product, if properly used. 
White wash-leathers are ii^e by 
bleaching in the sun, the skins being 
moisten^ with water and the alkaline 
fat-liqum- obtained in washing out the 
remaining oil; ot the bleachix^ is 
accomplished oxidising (^ents, such 
'as permanganate, followed 1^ treat- 
. jnei* with sulphurous acid to remove 
the mancanese inroxide formed; or 


by sodium peroxide. Oil loathera are 
the only ones except chrome leather 
which will stand the action of hot 
water, and indeed immersion in hot 
water is constantly used on buff leather 
to shrink or tuck’'the leather so 
as to make it thicker and more com¬ 
pact. 

. Staining and Dyeing Leather. 

There is a difference in staining and 
dyeing as will be noticed in the fol¬ 
lowing. Aniline dyes are now mostly 
used for the latt^, but until their 
use was properly understood, they 
l^ve very uncertain results. Much 
depended on the tanning, as, for in¬ 
stance, a dye and formula that gave 
good results with morocco were found 
to give quite different results with 
Russia leather. 

iS^taimn^.-'-ThiB is most applicable 
with dye-liquors prepared with decoc¬ 
tions of the dye-woods, a sufficient 
depth of colour being obtainod by re¬ 
peated applications of the liquor, 
while dyeing, which usually means 
the dipping of the leather in dye-liquor, 
is more applicable for aniline colours, 
because a more even colouring is ob¬ 
tained. If aniline colours be laid on 
with a brush, it is seldom easy to get 
a uniform colouring or shade, as these 
(fyes have a great affinity for or^nic 
sulMtances, like leather, and immedi¬ 
ately an aniline dye touches the sub¬ 
stance it colours it at once, so that a 
single brushful of liquor will ^vo an 
uneven effect, deepest where the full 
brush first touches and lighter where 
the nearly exhausted bnuffi leaves the 
surface. If these dyes must l>e used 
as stains, tlmt is, applied with a brush, 
then the work must be quickly done 
with fully charged brushfuls of liquor, 
80 as to quickly got sufficient to float 
the skin all over before any part has 
absorbed too large a proportion of the 
dye. 

The foUowii^ process . woidd bo 
adopted to stain a goat or deer skin, 
tanned for morocco leather. 

It is a good plan, after cleansing the 
dye table, to bnish the table over with 
a decoction made by boiling crushed 
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linseed in water (and straining it), 
this liquor being equivalent to a coat 
of mucilage. It causes the skin to 
clii^ to the table, which prevents its 
slipping, and afterwards admits of the 
table l^iug cleaned of all dye stains 
by simple wasliing with hot water. 

To prepare fur staining, have all 
the liquors ready in bowls, one for, 
the dye liquor, ono for the mordanting 
fluid, another the " striker," and a 
fourth of cold water. It is better to 
have a rubber tube from a tap for the 
cold water, as ruimiug water is desir¬ 
able for removing superfluous dye 
liquor from the stained skin. 

Lay the skin flesh-side down on 
the table with the head towards the 
loft hand, and moisten it with a sponge 
dipped in clean topid water. To en¬ 
sure the moisture being evenly dis¬ 
tributed, go over the skin with a gla^ 
“slicker ’’ to press out all superfluous 
water. When this is done, the mor¬ 
dant is applied. A mordant does 
not always have a chemical effect on 
the colour, it often being used to 
ensure that the dye liquor strikes 
more readily and evenly, juid so en¬ 
sures a uniform shtule. With mo¬ 
rocco leather, there are some dyes 
that do not require a mordant at all. 

Apply the mordant with a large 
hair brush and lay it on all round the 
edges first, then ssigsag across the 
middle. After mordanting ludf a 
dozen skins and kying aside over a 
trestle to allow the mordant to pene-. 
trate, take the skin first done and, 
after wiping the table clean, lay it 
on as before. Next apply the dye 
liquor in just the same way as the 
mordant was laid on. One coat of 
dye liquor is given ^h mordanted 
akin, commencing with No. 1, then a 
second coat, and a third and fourth 
as required. 

A “striker" is a fluid which is 
applied to a dyed (or stained) skin to 
modify the*cdour or tint (sometimes 
it is a mordanting fluid) and it is ap¬ 
plied after the staining. 

When the work of colouring is thus 
completed, all superfluoi^ dye is 


washed off with water. Water is 
poured on and the dyed surface 
brushed, or, it is better to let 
water run on the skm from a tap 
or hose. When this is done, the 
remaining water is “ slicked ’* off, 
unless the formula states otherwise, 
and finally the skin is hung in the 
drying loft. The sun must not be 
allow^ to shine on the skin whilst 
drying. 

The dried stained ^ins next go to 
the finisher, who gives a gloss to the 
coloured suiiace. For morocco skins 
that have been stiuned with dye-wood 
liquors it is prepared as follows : T^e 
21 oz. curd soap, 2} oz. pure heg's 
lard, and oz. crystallised carboiuite 
of soda, and boil them in as much 
water as will dissolve all; then mix 
in 21 fl. oz. of decoction of flax seed. 
This quantity will finish a gross of 
skins. The liquid is laid on lightly 
with a sponge, allowed to dry on, and 
then dry rublied lightly with a piece 
of flannel. The skins are then ready 
for the market. Should the finished 
skins be somewhat stiff, they can be 
softened by laying them in d^p pine 
sawdust. Let two ^ius be laid grain 
or coloured sid® together, so that only 
the fi^h side touches the sawdust, 
then cork-board them. 

Dyevttg Morocco Lmther with AnUwe 
Cdowrs .—^This is an easier process than 
staining, and, in the hands of a prac¬ 
tised dyer, the very finest results are 
obtiun^. Owii^ to the rapidity with 
which aniline dyes colour leather, it is 
best to work with two or three baths 
of various strengths. One chief reason 
for this is that if one bath full 
strmigth is used for the first bath, the 
resultant colour will have a bronze 
hue, which is not removable and whici, 
in most oases, is considered to quite 
spoil the effect. By using two or 
three solutioxu, commencing with a 
weak one and ending with one of full 
strength, a more i^onn colour is 
obtained, with greater billiancy. 

Fm- general use with morocco leatiier 
that is to be dyed witin aniline colours, 
the mordant is tminic acid (8 oz. add 
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to 1 gal. of water). Or a mordant of 
sumach liquor of the same strength 
may be used. For alkaline dyes sul¬ 
phate or phosphate of soda, 1 part to 
100 of water, is used. 

In dyeing (that is dipping) morocco 
skins, it is the rule to put two skins 
together, flesh side to desh side, and 
sew tiie edges. They are trcat^ in 
this way with the result tliat only one 
side of each side is dyed, which is all 
that is necessary, and a considerable 
saving in the dyo liquor is effected, as 
the flesh sides, if exposed, would 
al)sorb a deal of liquor. A certain 
amount works in between the sewed 
edges a few inches, and dyed skins can 
generally be recognised by this. 

The process is as follows: Apply 
the mordant to each skin ; the |jair is 
thrown overa pole, and the mordanting 
of about six more pairs follows. Then 
take the firet pair and examine them to 
see if the mordanting is properly done. 
Too much of the liquor must not be 
left, and if, on pressing the grain side 
with the thumbnail, li(]uor exudes, 
the skin should be lightly slicked to 
remove excess mordanting liquid. If, 
on pressing the thumbnail asexplained, 
the part pressed shows up lighter than 
the other part, then the skin is suffi¬ 
ciently mordanted. 

After the mordanting is properly 
done, take a pair of skins and dip 
these in the weak^t solution of dye 
liquor, and work about until uniformly 
colouzed. Then lift them out, and put 
them in the second or medium strength 
bath, and after working a few minutes 
pass them into the third and full 
strength bath. Work them about in 
thisuntil the desired colouris obtained. 
A little practice is needed to decide 
the cdlour, as tlm tint is darker while 
wet than when the skin has dried, 
therefore a deeper tint must be allowed 
to the akin, when it comes from the 
last bath. 

When the colour required ia ob¬ 
tained, no time should be lost in 
swining'the skins in or under plenty 
4it ^ter to remoyo superfluous dyo. 
If.ieft in the last bath too long, the 


troublesome bronze hue will be ob¬ 
tained, an<l the same applies, if tlie 
skins, when taken from the bath, are 
not washed quickly. After washing 
put the skins to dry. 

In dealing with the second pair of 
skins these should be first put into 
the second bath, then into the third 
bath, finally into a newly prepared 
bath of the full strength. T^ is 
necessary fur uniform colouring, and 
is the most economiod method. The 
dye baths should be used at al>oui 
80° to 90° F., all through the dyeing, 
and it is a good plan to put a sm^ 
piece of leather through all the pro¬ 
cesses before commencing with the 
dcins. 

In finishing these skins they may he 
first softened with damp pine-wood 
sawdust as already mentioned, then 
boarded with a cork arm-boutl and 
finally given a coat of finishing gloss, 
as descriljed under staining. A <hffer- 
ent material, however, is used for the 
gloss, usually some secret of the ope¬ 
rator, but a good finish for aniline 
dyed morocco skius is prej^red as 
follows:— 

Put some new milk in a stoneware 
jar, and place this on a hot plate or 
liefore a that the heat may curdle 
the milk. This wiU take several 
hours. Strain off the curds and wash 
these in hot water until the water 
shows no sign of milk and ia neither 
acid nor alkane. When this is done— 
and it must be done thoroughly-dis- 
solve the curds in liquid ammonia and 
stir until the whole is like cream. 
This ki the desired finish and it is 
applied to the dyed leather with a 
sponge and when dry the leather is 
ready for the market. If at ail stiff 
after drying, soften by hand slicking, 
this does not efiace the grain likft a 
machine. 

Patent, Japazined, or Ena- 
melled Leather. —Thepe are terms 
used to designate those leathers, 
whether of the ox, the hone, the calf, 
or the seal, which are finished with a 
waterproof and bright varnished sur* 
&ce, similar to the lacquered wood- 
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work of the Japanese. The term 
“ enamelled ’’ is generally xiaed, when 
the leathers are finished with a rough’ 
ened or grained surfitce, and “patent" 
or “japanned" are the terms used, 
when the finish is smooth. Though 
generally black, yet a small quantity 
of this leather is made in a variety of 
colours. 

(1) For boots, shoes and light goods, 
seal-skin (the skin of the common 
hair-seal) is used; while for harness 
tund similar work bullock hides of any 
heaviness may be used. 

The tanning procera is that com¬ 
monly known as “union," being a 
mixture of oak and hemlock barks. 
Previous to tannii^ the sotting, un¬ 
hairing, liming, etc., are done in the 
usual way. Ai^en the tanning is about 
one-third done, with heavy liides, a 
buffii^ is taken oil and is then split 
into three layers. The top or grain 
side is reserved for enamelling in fancy 
colours and fur special uses. The 
middle is largely used for carrii^e 
Uimmings and parts of harness, the 
fiesh side for shoes and similar pur¬ 
poses. The tanning is then completed 
by subjecting the liquor to a gambier 
liquor instead of the bark liquor. 

Wlien the splits are fully tanned, 
they effe laid on a table and scored, 
then stretched in frames and dried. 
After drying each one is covered on 
one side wi^ a compound as follows, 
this being to close the pores of the 
leath^ and make a surface suitable for 
the vamhih. 

Take 14 lb. of raw linseed-oil, and 
add to it 1 lb. dry white-lead and 1 Ih. 
silver litharge, Well mix, then set to 
boil, stirrii^ comtantly until the mix¬ 
ture is thick. A little should be 
spread on a sheet of iron or china, and 
if it dries into a tough elastic sub¬ 
stance like rubber, in 15 or 20 min¬ 
utes, it is ready. This oompound is 
put on one*8ide of the leather while it 
IB in the frame. For a second quality 
enamelled leather (not the best patent), 
ch^ or yellow ochre is added to the 
above mixture while is boiling, or 
while fluid before using it. When 


thus treated the frames are put into a 
rack in a drying closet and dried at a 
temperature starting at 80°F. and rising 
to 160" graduidly. The air should re¬ 
ceive its heat from steam pipes, not 
from a stove. 

After drying, the ground cc»t just 
referred to is pumiced to smooth the 
sur&ce, and is then given two or three 
coats of enamelling varnish which con¬ 
sists of Prussian blue and lampblack, 
boiled with linseed-oil and (after re¬ 
moval from the fire) thinned with tur¬ 
pentine. The thinning makes it suit¬ 
able for flowii^ evenly over the surface 
of the coated leather. It is applied 
with a brush and each coat is dned, 
then pumiced and rubbed with tripoli 
powder, before applying the next. 
The last coat is, of course, left un¬ 
touched. The leather is now ready 
fur market. 

Another recipe for the varnish is 2 
oz. vegetable black, 9 oz. prussian blue, 
90 fluid oz. of raw linse^-oil. These 
are boiled tc^etherasalready explained, 
and then thinned with turpentine. 

Enamel varnishes should be made 
and kept several weeks, in the same 
room as the varnishing is done, so as 
to be always in the same temperature. 

(2) Leather destined to be finished 
in this way requires to be curried with¬ 
out the use of much dubbing, and to 
be well softened. The EngUsh prac- 
rice is to nail the skins, thus prepared 
and quite dry, on large smooth b(»rds, 
fitted to slide in and out of stoves 
maintained at a temperature of 160*^ 
to 170® F. (71® to 77®C,), coating them 
repeatedly with a sort of paint com¬ 
posed (for black) of linseed-oil, lamp¬ 
black, and pru^ian blue, well ground 
tc^ether. Each ccAting is allowed to 
dry in the stoves before the next » 
applied. The number of coatings 
varies with the kind of skin under 
treatment, and the purpose for which 
it U intended. The surface of ev^ 
C(»t must be nibbed smooth with 
pumice; finally , a imishii^ coat of oil 
varnish is applied, and, like the pre¬ 
ceding coats, k dried in riie stove. 
The exact degrees of dryness and 
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flexibility, the compoHition of the 
pfunt, and the thicku^ and number 
of the coats, are nice points, difllcult 
to de8cril)e in writing. This branch 
of the leather industry, so far as it 
relates to calf'Skins, \& carried on to a 
larger extent, and has been brought to 
greater perfection, in Germany and 
France than in England. In the 
former countries, the heat of the sun 
is employed to dry some of the coat¬ 
ings. The United States have also 
bought this style to a high degree of 
excellence, especially in ox-hides. 
There, use is made of the oils and 
spirits obtained from petroleum, and 
without doubt French and German 
emignuit workmen Imve materially 
assisted in attuning this high standard, 
lather finished in these styl^ is used 
for slippers, parts of shoes, harness, 
ladies' waist-belts, hand-bags, etc., and 
has now maintained a pl^ amongst 
the varieties of leather for a long 
period of years. (Spons’ ‘ Ency’.) 

(3) The first coats of the japan for 
patent leather are made with linseed- 
oil and Prussian blue, boiled together 
for some hours; tlie last coat of var¬ 
nish with linsoed-oil and lampblack, 
similarly boiled, li^h coat is sepa¬ 
rately dried at a temperature of 160^^ 
to 180® F. (72® to 82® C.), and rubbed 
on the l«ktber hy the h^d, the skin 
being nuled on to the sur&ce of a 
board. The prooera is a very delicate 
one, and requires specisfl knowledge in 
each port of the operaUou. 

(4) To Separate Sides of Patent 
L&hUier .—Patent and enamelled lea¬ 
ther will, if the glazed rides are placed 
together in warm weather, bMome 
stuck together, and unless carefully 
separated, tiie leather will be spoiled. 

' The simplest and best way to separate 
sides is to place them in a drying or 
other hot room; when hot, they can 
be taken ^lart without injury to the 
glased or enamelled sur^oe. If a dry¬ 
ing-room is not aooessible, lay the 
sides on a tin roof on a hot day, and 
^thev wiU soon become heated suffi- 
-eiradly to allow tbrir being separated 
without Any attempt to sepa¬ 


rate without heatii^ to a high degree 
will prove a failure. 

(5) When the enamel of the leather 
has chipped off, clean the parts well 
with fuller’s earth and water, and then 
apply varnish. In the first manufac¬ 
ture, the primary coat is made of pde 
Prussian blue and the best drying-uil, 
•boiled together. When cold, a little 
vegetable black is ground up with it, 
and after application to the leather, it 
is stoved at a gentle heat, and polished 
with a piece of fine pumice ; a second 
coat, which consisbi of the same vu- 
nish with some pure prussian blue 
mixed witii it, is then applied. There 
are also third uid fourth coats applied, 
the last being made of 2 oz. pure 
Prussian blue, 1 oz. vegetable bJ^k, 
1 qt. drying-oil, with a little copal or 
au^r varnish. Each coat is stoved, 
and rubbed with pumice. Fur the 
purpose of repairing, use all ‘ ‘ last coat,” 
stoving at a heat not exceeding 160® F. 
(71® C.) ; but take care that the pig- 
I meOits are carefully ground in the 
<|rying-oil, and don’t ^d the amber 
varnish till the third and last coat. 

Russia Leather. — (1) The odour 
given to this leather 1:^ the Uussian 
curriera was long kept a secret, but it 
is now known, and ‘‘ Russia" leather 
u now made in many countries, 

The skins used are goat, laige sheep, 
calf, cow and steer hides, and the 
preliminaiy operations of soaking, un- 
pairifig and fleshing £ 0*6 done in the 
usual way. The skins are then put to 
swell in a mixture of rye-flour, oat- 
flour, yeast and ^It. This mixture is 
made into a paste with water, and then 
thinned with more water, suffleient to 
steep the skins in. For 100 skins take 
22 lb. rye-flour, 10 lb. oat-flour, a little 
salt and just sufficient yeast to set up 
fermentation. The steeping of the 
skins in this mixture t^es two days—> 
until they are swelled up, after which 
they are put in a solution of willow 
and poplar barks, in which they re¬ 
main eight days, being frequently 
turned about. The tA-nning ig after¬ 
wards completed by putting the hides 
into a tanning l^uor composed of 
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willow and piiu^ bat-kK, ecjual parts. 
They renuvin eight <lays iu this liquor, 
then a fresh liquor of the same kind 
and strength is made up, and after the j 
liides are hardened and split, they are 
again steeped in this for a further 
eight days. This completes the tan> 
ning. 

The next process is to cut the hides 
down the middle, from heiMl to tail, 
into sid^. These are scoured, rinsed 
and dried by dripping, and then passed 
to tile currier. He slightly dampens 
the dry sides and puts them in heaps 
or folds them tc^other for a couple of 
days to temper. They are then im¬ 
pregnated with a mixture of two-tliirds 
birch oil, and one-third seal <iil. 
This is applied on the flesh aide only 
for light leather, an<l on both sides 
for heavy leather. Tlie leather is then 
“set out,” “ whitcncfl” and well- 
boarded and drie<l liefore dyeit^. 

For Hussia-red colour, a decoction 
of sandal-wood alone, or mixed with 
cochineal, is used. This dye liquor is 
applied severe times, each coat being 
allowed to dry l>cfore the next is 
applied. A brush is used for this, and 
^he dye is put on tiic grain side only, 
in Russia, the mordant used, before 
applying the dye, is a solution of chlo¬ 
ride of tin. 

To prepare the dye take 17 oz. of 
sandtd-wood, and boil this for one hour 
in 6 quarts of water; then filter, and 
dissolve iu the filter^ fluid 1 oz. of 
pre|».red tartar and so^. Boil the 
whole for one hour, and set aside a few 
days before using. 

When the dyeii^ is completed the 
leather is again treated with the mix¬ 
ture of birch and seal oils, applied to 
grain side with a piece of flannel and 
when the dyed leather is dry a thin 
smear of gum-dragon mucil^ is given 
to the dy^ side to save the colour from 
fading.. The flesh side is smeared with 
bark tan jvice and the leather is then 
gituned for market. 

(2) This is tanned in Russm with 
the bark of wious specie of willow, 
poplar, and luxih, either by layii^ 
away in pits or handling in liquors, 


much like other light leathers, the 
lime Iteiug first removoil by liating, 
cither in a drench of rye- and oat¬ 
meals and salt, by dog dung, or by 
sour liquors. After tanning, the hid^ 
are i^ain softened and cleansed by a 
weak drench of rye- and (»t-mealB. 
They are then shaved down, carefully 
sleeked and scoured out, and dried. 
The peculiar odour is riven by satu¬ 
rating them with birch-rark oil, which 
is rubbed into the flesh side with 
cloths. This oil is produced by dry 
distillation of the biirk and twigs of 
the birch. The red colour is given by 
dyeing with Brazil-wood; wd the 
diamond'Sliaped marking by rolling 
with grooved rollers. 

Much of the leather now sold as 
‘‘Russia’* is produced iu Qermmiy, 
France, and England. It is tanned in 
the customary way, occasionally with 
willow, but more generally with oak- 
bark, and probably oilier matirials. 
Economy would suggest the use of 
such materials, as from their red 
I colour, are objectionable for other 
I purposes, and therefore cheap. The 
currying is in the usual manner, care 
being t^en that the oil used does not 
strike through to the grain, which 
would prevent it taking the dye. 
The colour is given hy grounding with 
a solution of chloride of tin (100 parts 
perchlorido tin, 30 ports nitric acid, 

' 25 parts hydrochloric acid, allowed to 
I stand some days, and tiie clear solu- 
! tion poured otT, and mixed with 12 
volumes of water). The dye-liquor 
may be composed of 70 parts rasped 
Brazil-wood, 3 parts tartar, and 420 
water, boiled tether, strained, and 
rilowed to settle clear. Thegroundii^ 
and dyeing is done on b» table with a 
brush or sponge. The odour is com¬ 
municated by rubbing the flesh-side 
with a mixture of fish-oil and Iflrch- 
bark oil, which sometimes contains no 
more than 5 per cent, of the latter. 

Bro'wn Leather for Boot 
tippers. — The greatly extended 
demand for brown boots has made 
the particulars of sisining the leather 
muon sought after. following 

0 



82 


Liathek ; Adhesive for. 


recipe gives good results. The pro- 
cofls i» to firnt mordant tho leather 
with hicliromate of potash, then, before 
this is quite dry, tho dye-liquor is 
applie<l. If the colour dnes out too 
a tint, a single application of the 
mordanting fluid will reduce it. 

To preptM^ the moidaut, put some 
cryst^ of bicliromate of potash into 
a pint of cold water. Let this remain 
one hour, but sliake it frequently. 
Then pour off the liquid from the 
undisBolved crystals and dilute this 
liquid with warm water until it is of 
a pale straw colour. 

For the dye-liquor, dissolve Bismarck 
brown in Ixuling hot water, 1 oz. to 
the gal.; allow tins to digcst.one hour, 
then strain off the cleikr liquid from 
the tarry matter. This requires no 
further dilution, and is appli^ with a 
brush, as described under ** staining.** 

By varying the bichromate of potash 
solution, various shades of brown are 
obtained, but it should not be used 
too freely or the leather will become 
harsh and liable to crack on the gnun 
side when boarding. When stained, 
dry the leather in the shade, and 
afterward soften it the use of 
damp sawdust and boarding, as ex¬ 
plained. For a chocolate Ivown, stain 
as demribed, then tone with a weak 
solution of green copperas in water 
(I to 1 oz. to a gal.). 

Blacking Brown Leather BooU .— 
AU applications of brown polish that 
the boots may have had must be first 
removed, this being effected with a 
strong solution of washing soda, used 
hot. Bub until the leather is cleaned 
of all old polish. Make a weak solu¬ 
tion of green copperas (it must not be 
strong), and tfpply one or more coats 
witB a brush until the desired black¬ 
ness is obtained. When this is done, 
take some tallow (a tallow candle), and 
mb it into the leather, rubbing well 
until it is warm with the ft^tion. 
The boots are then ready for the 
application of the ordinary blacking or 
bmt polish.' 

AoUdsive for Leather.— Take 
equal parts of .ordinary glue and isin¬ 


glass, put them in a saucepan, cover 
with cold water and let stand (cold) for 
a night, say 10 hours. Then boil up, 
and aftor seeing that the materials are 
perfectly melted, add pure tannin 
(tannic acid) until the mixture becomes 
ropy, having a consistence like white 
of egg. For using on leather, first 
g6t the two surfaces quite even, then 
buff them, and apply the cement waam 
to both surfaces. Rub the cemented 
surfaces togethor, then pr^s tightly 
and allow a few hours to dry. This 
cement is considered capable of joining 
machine-belting without riveting. 
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Leather Cloth 

OR “ AMERICAN ” CLOTH. 

{See also Wateri'UOOFINu.) 

(a) Ati a 8ul)stitute fur leather, 
enamelled cloth is now largely used^ 
where liglitnc^ and i>lij\hiUty are de¬ 
sirable. Having the appearance of 
leather, and nearly, if not quite, its 
durability, it is usetl where strength 
is not HO important as a good appear¬ 
ance. In the covering of carriage tops, 
the upholstering of furniture, the 
covering of trunks and tmvelUngbags, 
a grcjit (juantity is used, and it ia also 
em{)]oyed in garments, coverings, etc., 
ae a prf)tcction from water.. The 
details of its manufacture are vciy 
aimplo. 

The foundation of the article is 
cotton cloth of the best quality, and 
generally made expressly for this pur- 
pcffic. The cloth is taken from a bale 
and woun<i upon a largo cylinder pre¬ 
paratory to receiving ite first coat. It 
is then passed Ijetween heavy iron 
rollers, from the top one ()f which it 
receives its first coivting of composition. 
In many places the covering is spread 
by a knife under which the web imsses. 
The cum{)oHition is made of linsced- 
oil, lamp)>lack, rosin, and a few other 
ingredients, which are boiled together 
till they reach the consistency of 
melted tar. Prom l)etween the cylin¬ 
ders it is carried to a drying frame 
made in the shape of a reel, and sub¬ 
jected to a high temperature in the 
drying-room, which is heated generally 
by steam-pipes. After the drying pro¬ 
cess it is given to workmen, who make 
all the rough places smooth by rubbing 
with lump pumice and water. The 
cloth is then passed through the same 
operations as before, rolling, drying, 
and rubbing, and this is repeated 3 to 
6 times, or nntil the required thicknera 
has been laid on. After the last scrub- 
Hng down, the fabric is taken to 
another department, thoroughly var¬ 
nished, and {^;am passed through the 
heater. It now appears as a piece of 


cotton cloth, with one Hack side look¬ 
ing very much like patent leather. 
One step yet remains to Ihj taken. 
The cloth is pasHcd l)etween heavy 
rollers, which cover its surface with 
r^ular indentations resemblii^ the 
grain of leather. It is now ready for 
the market. As many frauds are 
}>er})etratcd in this article as in any 
other, manufacturers who desire to 
turn out a heavy material, first fill 
the cloth with clay, and the result ia 
an enamel that wUl crack during the 
cold weather winter; or, in their 
endeavour to produce a cloth that will 
stsknd a low temi)erature without 
cracking, they make material that 
will be sticky in sumn^cr. The poor 
(quality is used in the chea]) trunk and 
Itftg ti^c, but none but the best will 
do for the outside wear that comes 
U|H)n carriage toiw. (‘ Manufacturers’ 
Gazette.’) 

(/*) Dr. Ballard has some valuable 
remarks on tliis manufacture in one 
of his rejKjrts. The japan or enamel 
UHC<1 for enamelling cloth or leather is 
usually prepared, he says, by boiling 
Prussian blue ()r jwroxide of iron in 
raw linseed-oil. At the Lejither Clotli 
Co.’s works at Stratford, t!ie pots for 
making it, 16 in number, each holding 
150 gal,, are set in brickwork and 
arranged along 2 sides of a building 
devoted to tlie purpose. The pots 
are enclosed in brickwork clxamhers 
having sliding iron shutters in front, 
which can be drawn down during the 
boiling. The fumes escape by pipes, 
and are drawn away by a fan, and 
delivered into the ashpit of the Itoiler 
of the works, for consumption, thus 
preventing nuisance. The pots are 
fired from the rear, and the enamel is 
allowed to cool l)efore beii^j ladled out. 

The manufacture of leather cloth 
(American cloth) and of table covers 
is carried on at some places on a very 
largo scale in extensive factories, and 
at others in much smalli^ establish¬ 
ments. The details of the operation 
may differ in different works, corre¬ 
spondingly with differences in the pre¬ 
cise article manufactured and the use 
o 2 



84 


Lbatiiise Cloth. 


to which it iH to iio applierl; Imt the 
eHaoiitifil fciitunjK of the huHinegs are 
the sumo in all works. The enamelling; 
of leather and poRtelstard for tiie 
preparation of what is c»d]o<l “ patent 
leather ” and the peaks of military and 
other caps is a voiy similar irnKjess, 
but is conducted only in snnill estab¬ 
lishments. 

The enamel used at the sm^tller eshib- 
lishments is ordinarily purchased from 
persons who prepvre it; but at Iho 
larger establishments it is usually mode 
on the premises. Briefly, the process 
consists in laying on the varnish or 
enamel smoothly upon the cloth, etc., 
and then exposing the varnislicd mate¬ 
rial to a higli temperature in an oven 
or heated chamber. 

For the mining of table-covers, the 
cloth is usually manipulated in conve¬ 
nient lengths, and the same is mostly 
the case when leather cloth is made 
in the smaller establishments for tlio 
covering of l>oxe8 and cabs. In the 
large establishments for the manubic*. 
ture of leather-cloth, the cloth is mode 
in rolls of many yai^s in lei^h. In 
some coses, the cloth undergoes pre¬ 
paration before the varnish is laid on, 
with the object of preventing imbiln- 
lion, and sometimes to impaH thick¬ 
ness and substance to the aHiolc made. 
This preparation consists either in 
sizing the surface, and perliaps after 
sizing putting on a layer of paint, or 
in laying on at once a paste made with 
boU^ linseed-oii, whiting, and water. 
When the surface thus prepared is dry, 
the varnish is laid on. When a long 
roll of cloth has to be varnished, the 
varnish is spead on by m^ns of a 
machine adapted to the purpose, which 
puts it on smoothly and evenly os the 
cloth passes through it, and as the 
cloth leaves the machine it goes on 
directly to the drying cluimber. When 
the cloth is vmmished in lengths, it is 
laid upon a long smooth table, and a 
Irorkman lays the varnish on evenly 
hand, using for the purpose a fiat 
imtruUient or scraper. After being 
varniaSed, it is hung, up in a drying- 
room» the cap^ity of which varies, of 


course, with tho sisce of the works. 
The Ijirgcr Gstal>Hshmenta have several 
such rooms, a considend)lo extent of 
the buildings l>eing thus occupied. 
The room is heated to about 170° F. 
(77*^ C.)hy means of steam-pii>e8 or 
hot-air pipes, or by means of heated 
air driven in by a fan, and is venti¬ 
lated by means of windows, the siuihos 
of which can lx? opene<l, or by mejms 
of an unpointed tiling to the roof. 
Mucli va|s>ur strongly impregnatwl 
with acralein is given off and fills the 
chamber, rendering the atmosphere 
very irritating to nose, eyes, au<l 
res|Mratory organa. Some of the 
vapour condenses as a brown liquid on 
the walls and panes of tlie windows. 
It is a common practice to keep the 
windows closed at niglit, and to open 
them in the mornings for the thorough 
ventilation of the r4)om. In smaJl 
establishments, instead of a lighte<l 
room, a small but sufficiently ca|)aciouR 
dark chamber, more of the nature of 
an oven, boat^l in the 8»kme way or 
by hot-water is in use. The 

iron doors of such an oven o|)en into 
the room where the varnishing opera¬ 
tions are carried on, so that the atmo¬ 
sphere of tins room in which the men 
work is always moro or less charged 
with irritatii^' vapour. Such an oven 
as this, if ventilated at all, is venti¬ 
lated by mciins of a pipe procee<liug 
from it through the roof of tho build¬ 
ing. 

The process of enamelling leather or 
paBtelxMu^ ililfcrs very little from that 
of mtiking table-covers. The enamel 
is laid on by moans of the scraper 
before mentioned, and >)y rubbii^ it 
gently on by the hands of tho work¬ 
man. The material is then lighted in 
an oven such as has been described, 
but so arranged that, the material is 
slid in horizontally' upon the sliding 
shelf on which the varnishing is per¬ 
formed. The Twmifihiug emd heating 
are repeated as often as may be neces¬ 
sary to ensure the proper thickness of 
enamel. 

Brattice doth, for use in mines, is 
made by covoziog coarse hempen 
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doth oil IhiUi witli a uoariso black 
[Niiiil or variiidi ioiu.lc of Ixiilecl oil 
an<1 iantpbbick. It Ik tlicn ilriutl in a 
clmiul»er hejited to ulxmt 1*20” F. 
(19” (b) by iiieaiis of steani-pipcH. 
Tlio evolution of irritating va{K>ur is 
uuch that it ih 8 aid that the windows 
have to be left open for ventilation for 
2 hours liefore the workmen can enter 
to remove the cloth. 

Such trades as these, unless ctrried 
on with due precaution, are apt to give 
ris( to almost intolerable nuisance. 
The two ordinary souriais of nuisaiuse 
are the nianufiu^ture of the varnish and . 
tile esca|HJ of the pungent Jicrolcin 
vajKiurs from the drying*rooms and 
ovens into the external atmosphere. 
In those works wheit; the only ventila¬ 
tion of the oven is into the workshop 
itself, when the oven door is opened, 
although the workmen sutler ftum the 
vapour more than they ought to do, 
the ncighbourlnxxl sullcrs less, jini- 
liably b^use much of the vapour is 
condensed by the cixil air of the work¬ 
shop. The mode of pieventing that 
^Hirt of the nuisance which proceeds 
h'om the nianufaiiture of the vaiuish, 
has already been descrilied. At one 
works the nuisance proceeding from 
the esca|)e of va{X)ur from the drying- 
rooms has been thoroughly obviated 
by carrying a lO-iu. iron pipe from 
within each nxjm, at its outer wall, 
down the outside of the building, to 
a main undeiground flue, which eaters 
the main flue of the IxiUer furiuice at 
a point where the flame can roivch the 
va|M)ur, and consume it before it is 
discliarged from tlie cliimiiey-sliaft. 
A hui may be used to assist the draught. 

(c) The vaniiah used in this work is 
almost invariably copal. 

(d) A recent patent for the manu¬ 
facture of leather-cloth shows that, in 
imitating the surface of leather, oils 
and varnish arc dispensed with. A 
wurn solution of gelatine is prepared, 
Mid to this is added an aqueous solu¬ 
tion of formaldehyde with the addition 
of tungstate of soda, castor-oil, gly¬ 
cerine and water glass. The chief 
eSect is to make the gelatine insoluble, 


so that the eurfivee will be impervious 
to water or washing operations. This 
would dry with a moderately dull sur¬ 
face and so liave more the apjWMunce 
of leather and permit of emb^ing to 
imitiite the grain. 

Ill another meihixl that serves well 
for com|iaratively small pieces of goods, 
slieels of glass are engraved or other¬ 
wise prc{)ared with the embossed design 
the finished cloth is to have, the fluid 
cumiKisition being then run on to the 
glass, and the cloth finally jiressed on 
to this. When it has dried a little, 
the cloth with the composition on it 
is peeled oil* the glass. 


—»c3*cai^ 
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Lightning Conductors. 

Qknekal Uuliss Issued by the 

IjIGHTNINO llOD CONFBKENCE IN 
1882, liEViSKD BY THE LiGHTNINQ 
Rbskauch Committer, 1905. 

Note.—The Obsermtions of the Light' 
wing Mc»carch Committee^ 1905^ 
are printed in italics. 

The points, and the rtnl to which they 
arc attached, cfjustituto the upper ter* 
miual, an iuiportant part of a lightning 
conductor. Tliis upiier termiual may 
bo constructed with one point; four or 
more pohits, all of which should be 
sharp. If constructed with more than 
one point, there should be one central 
point, standing above the othersabout 
six inches. - 

It is desirable to have three or more 
points beside the upper tcmuruil; these 
points must not be atUiched lyy screwing 
alone. The rod should be solid <md 
not tubular. 

The numl)or of conductors or upper 
terminals to bo speciHed will depend 
upon the size of the buildil^', the 
material of which it is constructed, 
and the comparative height of the 
several parts. No general rule can be 
given for this, but the architect may 
assume that the space protected is a 
cone Itaving the point of the lightning 
conductor for its apex, aud a base 
whoso radius is eqmd to the height of 
the conductor. Ho must, however, 
bear in mind that even an ordinary 
chimney stack; when exposed, should 
be protected by an upper terminal con- 
nectai with the nearest copper tape, 
inasmuch as accidents often occur 
owing to the good conducting power of 
.ihe heated air and soot in a chimney, ' 
which, being unconnected with the 
earth, are strong elements of danger. 

The conductor is not to be kept 
from the building by glass or other 
' insulators, but attach^ to it by fasten¬ 
ings of the same metal as itself. 

‘ Conductor should preferentially lie 
£x^*down that side of the building 
which -u mo^t exposed to rain. They 


[ should be firmly attached, but the 
I holdfasts should not lie ilriveu in so 
I tightly as not to allow for the (expan¬ 
sion and contraction consequent ufxm 
clianges of temperature. 

To he fixed idth hrldfasts of the same 
vicUd (M the comhictor in such a nuinner 
as to avoid all sharp angles. 

These, if of considerable size aud 
im|)ortiince, should liave a copper band 
round the top, with copper points (jach 
about 1 foot long, at intervals of 2 or 
3 foot throughout the circumference, 
and the conductor should, where prac¬ 
ticable, lie connected with all t^uds 
and metallic masses in or near tlio 
chimney. 

The rods above ihe band might he 
curved ijbto an arch provided with 
three or fou/r points. It is preferable 
that there should be ttoo lightning 
rwls from the Imnd carried denvn to 
earth. 

All vanes, finials, rich^o ironwork, 
etc., should be connected with the 
conductor; it is seldom necessary to 
interfere with these arcliitectural f<at- 
ures by erecting upi>er terminals, pro- 
■vidb'd the connection be perfect. 

Copper, weighing not less than 6 oz. 
per running foot, either in the form of 
tape or rope of stout wires—no single 
wire being less tlian 12 B.W.G. 

Thx dimensions given hid good for 
main cmductors. Subsidiary con¬ 
ductors for cormecting metal ridging^ 
etc., to earth may be iron and of 
svudler g<mjc, suck as No. 4 S. W.G. 
galvanised iron. The conductivity o/ 
the copper is unimporbi/nt, except that 
high conductivity is objectionable. Iron 
is for this reason much better. 

Although electricity of high tension 
will jump across joints, they 
dimmish the efficacy of the conductor, 
therefore every joint, besides being 
well cleaned, screw^, scarfed, or 
riveted, should be thoroughly ^Idered. 

To the height of 10 feet above the 
ground the conductor may be protected 
from injury aud theft, by being en¬ 
closed in an iron pipe inserted some 
distance into the ground. 

The conductor should not be bent 



Lightnino Oonbuctoes. 


87 


abruptly round sharp comers. In no 
case should the length of the conductor 
between two points l)e more than half 
as long again as the straight line join¬ 
ing them. Where a string course or 
other protecting stonework will admit 
of it, the conductor may he carried 
strught through, instead of round the 
projection. In suclt a case the ho^e 
should be large enough to allow the 
conductor to pass freely, allow for 
exjtansion. 

The straigkter the rtvn the better. 
Better to take the. rod oviaide projections 
than through them, kcepiwj it avxiy 
frtmi the stmetnre. 

As far as practiuible it is desirable 
that the conductor be connected to 
extensive miisses of metal, such as hut 
water pipes, etc., l)oth iiitertial and 
external; InU it should be kept axoay 
from aJU. mfi metal jpipca, mul from in¬ 
ternal gas pipes of every kiiid. 

It is advisable to co?mect chti/rch 
bells and turret clocks the con¬ 
ductors. 

It is essential tliat the lower ex¬ 
tremity of the conductor bo projwrly 
attached to a sheet of cop|>er 3 feet 1^ 
3 feet and inch thick, buried in 
permanently wet earth and surrounded 
bj' cinders or coke, or as many yards 
of the conductor as will be equal to 
the superCcial area of the plate may 
be laid in a trench filled with coke. 

Before giving his final certificate, the 
architect should have the conductor 
satisfactorily examined and tested by 
a qualified person, as injury to it often 
occurs up to the latest period of the 
works from accidental causes, and often 
from the carel^sness of workmen. 

The Lightning Research Committee 
(10th April, 1905), put forward the 
following practical suggestions ;— 

1. Two main lightning rods, one on 
each side, should be provided, extend¬ 
ing from the top of each tower, spire, 
or high chimney stack by the most 
direct cdurse to earth. 

2. Horizontal conductors should 
connect fdl the vertical rods. 

(a) Along the ridge, or any other 
suitable position on t^e roof. 


(6) At or near the ground line. 

3. The upper horizontfd conductor 
should be fitted with aigrettes or points 
at intervals of 20 or 30 feet. 

4. Short vortical rods should be 
erected along minor pinnacles and 
connected with the upper horizontal 
conductor. 

5. All roof metals, such as finials, 
ridging, rain-water and ventilating 
pipes, metid cowls, lead fiashings, 
gutters, etc., should he connected to 
the horizontal conductors. 

6. All large masses of metal in the 
building sho^d be connected to earth 
either <lirectly or by means of the 
lower horizontal conductor. 

7. Where roofs are partially or 
wholly metal line<l, they should l)e 
connected to earth by means of vertical 
rods at several points. 

8. Gas pipes should be kept as far 
away as possible from the positions 
occupied by lightning conductors, and 
as an addition^ protection the service 
mains to the gas meter should be me¬ 
tallically connected with house services 
leadii^ from the meter. 

The relative conductivity of the 
cheaper metals is given as follows 

Lead, 1; tin, 1} ; iron, 2 ; zinc, 4 ; 
copper, 12. Copi»er is the best 
material of all the ordinary metals. 
As it is not luible to corrosion, and is 
very durable, it may be recommended 
os the most suitable for an efficient 
lightning conductor. 

It is absolutely necessary that a con¬ 
ductor be solid, pliable and durable, 
and not too costly'for general applica¬ 
tion. The only construction which 
complies with all these conditions is 
copper tape (wiously called band, 
strip or ribbon). Therefore tape is in 
every respect to be preferred to rope, the 
latter being a series of thin wires 
tvristed together in the form of a 
rope. 

An older form of conductor, now 
obsolete, known as “Spratt’s Patent,” 
is to ho found on some old buildings. 
It consists of copper wires plaited in a 
flat open mesh work, sometimes with 
a zinc wire interlaced. This form is 
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absolutely dangerous, and shoulil not 
be retained. 

It is iiii|>()rt>int to note, that when 
nails are used for fixing the conductor 
they must be of 8oli<l wroi^Iit-copjxjr 
only. 

Copper tape is made in sevenil sizes 
to suit the varying reciuiroments, and 
practically in any lengths. 




Lithography. 

Tiik following are the princifdes on 
wliicli the art of Ktht^raphy depends : 
the facility with which calcareous 
stones imbilie water; the great dis¬ 
position they liavc to adhere to resinous 
and oily substances; and tho affinity 
between each other of oily and resinous 
.sul)stances, and the power they possess 
of re])elling water, or alxMly moistened 
with water. Hence when ilrawings 
are made on a polished surface of cal- 
(yireous stone, with a retdnous or oily 
medium, they are so adhesive that 
iiotliiiig short of meclianical means can 
effect their sejiaratiou from it; and 
whilst the other parts of tho stone take 
up the water poured upon them, the 
resinous or oily parts repel it. When, 
therefore, over a stone prepared in this 
mai>ncr, a coloured oily or resinous 
substance is passed, it will adhere to 
the drawings made us alwve, and not 
to those parts of the stone which have 
Iwen watered. The ink and chalk used 
in lith(^raphy are of a saponaceous 
quality ; the former is prepared in 
Germany from a compound of curd or 
common soap, pure wliite wax, a small 
quantity of t^low and shellac, and a 
portion of lampblack, all boiled to¬ 
gether, and when cool, dissolved in 
distilled water. The chalk for the 
crayons used in drawing on the stone 
is a composition consisting of the in- 
grediciitsalM)ve mentioned. After the 
drawii^un the stone luis Itcenexecuted, 
and is perfectly dry, a very weak solu¬ 
tion of nitric acid is poure^l upon the 
stone, which not only takes up the 
alkali from the chalk or ink, as tho 
case may be, lowing an insoluble sub¬ 
stance behind it, but lowers, to a small 
extent, tliat part of the surfoce of the 
stone not <lrawn up^ni, thus preparii^f 
it to al)Korb water with greater freedom. 
Weak gum-water is then applied to the 
stone, to close its pores and keep it 
moist. The stone is now washed with 
water, and tho printiiig-ink is applied 
with rollers, as in letterpress printing; 
after which it is passed, in the usi^ 
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way, through the prese, the prccesBes 
of watering and inking being repeated 
for tsvery iuipreasion. If the work 
is incliued to get smutty, a little 
vinegar or stale Iwer should he put 
into tlic water tliat is used to damp 
the stone. 

There is a mode of transferring 
drawings made with the chemical ink • 
on paper prepared with a composition 
of paste, isinglass, and gamboge, which, 
being daniiied, laid on the stone, and 
passed through the press, leaves the 
<lrawing on the stone, and tlie process 
above descril»etl for preparing the 
stone and taking tlie impressions is 
carried into clTeet. 

Xiitbographic Stones.—Stones 
are prcixired for chalk drawings by rub¬ 
bing two together, with a little silver ; 
sand and water between tliem, ticking 
care to sift the sand to preventany large 
grains from getting in, by which the 
surface would l)e scratclicd. The upj>er 
stone is moved in small circles over 
the under one till tlie surfjiee of each 
is sufficiently even, when they Jire 
washed, and common yellow sand is 
Bubstitutc<l for the silver sand, by 
which means is procured a finer grain. 
They ai-e then j^ain washed clean, au<l 
wijjcd dry. It wiU lie found tliat the 
upper stone is always of a finer grain 
than the under one. To jirejiare 
stones for writing or ink drawings, 
tlicy are rubbed with brown sand, 
Wiisheil, and ruhl)eil with powdcreii 
pumice; the stones are again washed, 
and each iwlislied sepjirately with a 
fine piece of immice or water Ayr- 
stono. Chalk tan never be used on 
the stones prepared in this manner. 
The same process is followed in 
to clean a stone that has already boon 
used. 

Lithographic Ink. — Tallow, 

2 oz.; virgin wax, 2 oz.; shellac, 2 oz.; 
common soap, 2 oz. ; lampblack, ^oz. 
The wax agd tallow ai'e iinit put in an 
iron sauce]»!i with a cover, aiLd heated 
till they ignite ; whilst they are burn¬ 
ing the soap niust be tlu-own in, a 
small jnece at a time, taking care tliat 
the first is melted before a second is 


put in. When all the soap is melted, 
the ingredients arc allowed to con¬ 
tinue burning till they are reduced 
one third in volume. The shellac is 
now added, and as soon as it is melted, 
the llame must be extinguished. It 
is often necessary in the course of the 
operation to extinguisli the fiame and 
take the saucepan from the fire, to 
prevent the contents from boilii^ over; 
but if any parts we not completely 
melted, they must be dissolved over 
the fire without being agmn ignited. 
The black is next added. When it 
is completely mixed the whole mass 
should be poured out on a marble slab, 
and a heavy weight laid upon it to 
render its texture fine. The utmost 
care and experience are required in 
making both the ink and chalk, and 
even those who have bad the greatest 
practice often fail. Sometimes it is 
not sufficiently burned, and when 
mixed with water appears slimy; it 
must then be remelt^ and burned a 
little more. Sometimes it is too much 
burned, by wliich the greasy particles 
are more or less destroyed; in this 
case it must l>e remelted, and a little 
more soap and wax added. This ink 
is for writing or pen-drawing on the 
stone. The ink for transfers should 
have a little more wax in it. 

Lithographic Chalk.—Common 
soap, oz. ; tallow, 2 oz. ; virgin 

wax, 2^ oz. ; shellac, 1 oz. ; lamp¬ 
black, I oz. Mix as for lithographic 
ink. 

Lithographic Transfer Paper. 
Pisaolve in water J oz. gum tragaoanth. 
Strain and add 1 oz. glue and ^ oz. 
gamboge. Then take 4 oz. French 
clialk, ^ oz. old plaster of Pwis, 1 oz. 
starch; powder, and sift through a 
fine sieve ; grind up, with the gum, 
glue, and gamboge; then add sufficient 
watw to give it the cousisteuce of oil, 
and apply with a brush to thiu sized 
pamr. 

Transferring.—The drawing or 
writing made on the prepwed side of 
the transfer paper is wetted on the 
back, and placed, face downvrao^, on 
the stone, which must previously be 
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very slightly warmed, say to about 
125® F. Pass the stone through the 
press four or five times, then damp 
the paper, and carefully remove it. 

Drawing on Stone.—The subject 
should first be traced on the stone in 
red, great care being taken not to 
touch the stone with the fingers. Or 
the drawing may be done by means of 
a black-lead pencil; but tt^ is objec¬ 
tionable, as it is difficult to distii^^ish 
the line from that made by the chalk 
or ink. Then having a rest to steady 
the hand, go over the drawing with 
the cbilk, pressing it with sufficient 
firmness to make it adhere to the 
sUme. For flat tints, considerable 
practice is necessary to secure an even 
appearance, which is only to be ob- 
tuned by making a great many ifoint 
strokes over the required groimd. 
L4;htH mjiy either be left, or, if very 
fmo, can be scraped through the chalk 
with a scraper. If any part is made 
too dark, the chalk must be picked off 
with a needle down to the reqxiired 
strength. 

Etching-in for Printing on 
Stone.—Dilute 1 part of aquafortis 
with 100 parts of water. Place the 
stone in a sloping position, then pour 
the solution over it, letting it run to 
and fro until it produces a slight 
effervescence. Then wash the stone 
with water, and afterwards pour weak 
gum-water over it. The acid, by 
destroying the alkali on the litho¬ 
graphic chalk, caus^ the stone to 
z^use the printing-ink except where 
touched by tfie ch^k; the gum-water 
fills up the pores of the stone, and thus 
prevents the lines of the drawing from 
spreading. When the stone is drawn 
on with ink, there must be a little 
more acid u^ with the water than 
when the drawii^ is made with chalk. 
The roller charged with printing-ink 
is then passed over the stone, which 
must not bo too wet, and the impres¬ 
sion is t^en as before described. 

Engraving^ on Stone. — The 
stone must be h^hly polished; pour the 
solution of aqOE^ortis and wa^ over it, 
washing it off at' once. When dry, 


cover with gum water and lampblack; 
let this dry, then etch with a needle, 
as on copper. It is necessary to cut 
the surface of the stone through the 
gum, tlie distinction of l^ht and dark 
lines being obtained by the use of fine 
or lHX)ad-pomted needles. Rub tdl 
over with linseed-oil, and wash the 
gum off with water. The lines on the 
stone will appear thicker than they 
will print. 

Imitating WoodonU on Stone. — 
Cover with ink thc»e parts meant to 
be black ; scratch out the lights with 
an etching needle ; the lines which 
come against a wlute background are 
best laid on with a very fine brush and 
lithographic ink. 

IriMng .RoKcn—Fasten a smooth 
piece of leather round a wooden roller 
of the required leI^ri^h. 

Removing Hie Transfer .—The exist¬ 
ing transfer is ground away by rubbing 
it with another piece of stone, putting 
sand between, like grinding flour 
between the millstones, using finer 
sand as it gradually wears away ; then 
it is ground with rottonstone till of the 
requisite fineness for the next transfer. 

Tramferring from Copper to Stone. 
In tran^erring from copper to stone 
use prepared paper, that is, ordinary 
unsi^ coat^ with a paste of 

starch, gum-arabic and alum. Take 
about 60 parts of starch, and mix with 
water to a thinnish consistency over a 
fire; have 20 parts of gum r^y dis¬ 
solved, and also 10 parts of alum dis¬ 
solved ; when the st^ob is well mixed, 
put in the gum and alum. While still 
hot, coat the paper with it in very 
even layere, dry, and smooth out. 
Take an impression from the cc^per 
with the transfer ink ; lay the paper 
on the stone, damp the l^k thoroughly 
with a sponge and water, and pass 
through the litho>pr^. If all is nght 
the impression will be foj^nd trans¬ 
ferred to the stone, bu^^it will of 
course require preparing *m the usud 
manner. The great advant^e gained 
is that very many more impressions 
may be printed from stone tl^ from 
a copper-plate and very much quicker. 
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Algraphy.-r-Tliia is a lithc^rapluc 
process in which an aluminium plate 
(alKmt ^ ill. thick) is used instejid of 
a stone. The plate is supported on a 
suitable lied-platc or Istse, this latter 
occupyii^ the spice usually filled by 
the stone, so tluit the onlinary litho- 
gmphic printing-jiresRcs can work with 
this new process. A lied-plate for. 
Al^raphy, for a printing surface of 
in. by 20 in., costs til. while the 
cost of fitting it is practically nil. 

There is every jindiability of Al- 
grapliy luiving a considerable future, 
an<l it is already having the favour of 
some of our largest jniblishers issuing 
(Hiloured jilates. 1’lie chief advantiiige 
{MJHsessed by the Algraphic plate is its 
extreme jKirtability, the ease of Iiand- 
ling, the small space taken and the ease 
of storage, and its not lieing breakable. 

To instal Atrophy in a lithographic 
Wfii'ks the following ap[)Han(:eR are 
necessaiy, viz. : some Algrajihic jilates, 
a lied-plate for the machine, rubber 
rollers, acid-batli, ctcliing solutions, 
counter-etching solutions, washing- 
out fluid, pumice jKiwder, felts and 
squeegee, hrushes, and pincers. At 
the present time the English patents 
are in the hiuids of Algraphy, Ltd., 
Peckham, Ijoiidon, w'liu supply all 
tlio foregoing and any accessories 
required. 

The bed-plate is of cast-iron, resem¬ 
bling a very low table, being 3^ in. 
liigh, and occupying the space prepared 
for litho stones. It is put into this 
space and remains there, always in 
readiness to receive the plates. Wliat 
has to be borne in mind is tliat the 
bed-plate, having a grippir^; and 
stretching arrangement for the plate 
makes the printing surface a little less 
in breadth than the stone previously 
used. A bed is needed for each 
machine and one for the transfer-press 
though a^tone may lie used for the 
latter. 

The Inking rollers are best (»f india- 
rubber, instead of the usual glazed 
leather. The latter becomes so smooth 
that it injuriously polishes the plate, 
besides having other faults. Nap 


leather is lietter, hut not equal to 
rubber, nor as duralde. 

Tlie acid-liath is to clean the alu¬ 
minium ])lates, whether new or used. 
Tlicy arc immersed 6 to 10 hours. 
Pincers are used to handle tlie plates 
in the liath. 

Pumice powder which has to be of 
an even flue grain (not dust) is used 
for rubbing off. If done by hand a 
wood rubberaliout 6 in. by 3 in., with 
the face covered with felt, is used. 

In printing, or in fact during all 
pnicesses, cleanliness is (^cntial : and 
us witli lithograpliy, warmth is nKjui- 
sitc. 6f»" Kulir. is the best tempera¬ 
ture, but greater heat, as in hot 
weather, is not objectionable. 

I’o use the acid bvtli, fill it Iwo- 
thir-ds full of wat(;r, then fill up with 
nitric aci<l, free from clilorine. This 
hatli will serve (without emptying) for 
aliout 6 months, hut reqmres acid to 
lie added occasionally. 

Aluminium is the only metal that 
must enl-er the batJi, aii<i for tliis 
reason the pincers arc made of this 
material. The jioriod of immersion 
may be 6 to 7 hours in summer and 5 
hours loi^jer in winter. The acid has 
no destructive action on the metal. 
The filatcs are kept separate in the 
Ijutli; and, when taken out, well 
washed with water, using a jiiece of 
felt, then swilled and put to dry. For 
small plates a <]uicker process is possi¬ 
ble, using the compwiy’s special plate- 
eJeaniug fluid. 

When the plates are thus chemi¬ 
cally cleaned they are “roughed” or 
‘ ‘ ground ” with pumice powder. The 
object to be attained is a alight rough¬ 
ening of the surface to afford a “ key " 
for the ink, and so give the design 
durability, at the same time favouring 
the distribution of moisture where the 
design does not touch. The pumice is 
applied with the rubber described, a 
circular, heavy and even pressure being 
given. It takes a full half hour to 
“grind” a plate 36 in. square, and 
some skill, or rather care, is required 
to do the work perfectly. Good grind¬ 
ing is essential to good work. 
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When a ]>lato has Ixseii used and is 
finished with, it has tne old work well 
washed otr with turpentiiui, iUid is then 
put in the acid bath for altuut 12 hours. 
After this it is riused aud “ground” 
witli fine silver sand or glass powder, 
and finished vdth pumice. This, which 
is termed a “ graining ” process, is 
beet done by a simple machine that' 
can be obtained. 

The prei)aration of the design on the 
plate of course, give good or pool- 
reeults acconling t-o tlic aiality of the 
artist, or the printer, or lx>th. Sweat¬ 
ing, which is sogmitaciiuscof trouble 
with stone, (I<k$s nut occur with Al- 
gniphic pLites. The various inetlnMls 
of applying the'design, whether direct, 
or indirect, or transfer, and the various 
luaterials tlwt may lie used, cun be 
leiirned from the coinfwny’s ))anif)hlet. 

When the (lesign is made, the plate 
is etched Mrith etcliing fluid (weak for 
originals, or strong for transfer), the 
washir^-out fluid being useil an re¬ 
quired. Proofing then follows, and 
corrections as re<juired. Corrcxjtiuns 
in this work present no difficulty. 

In storing origiiud plates, a rack 
should be provided, fixed in the 
mocliiue room or other tcmjxirate 
place, never in an underground cellar. 
Before being put away it shouhl be 
rolled well up, gummed thinly, dried, 
then wash(^-<>ut with turpentine 
(without rubbing) over tlie gum, 
dried again, au<l then gone over (the 
whole plate) with washing-out fluid. 
This protect^ the plate from smudging 
etc., while tbe'metal is protected 
damp. Plates of one set inay be inter¬ 
leave with (lapcrand tied upin parcels. 
When required for use again, rinsing 
with water and gumming them ore aU 
. ihat is necessary. 

Tlu) process of Algraphy can be used 
for photo-reproduction, either line or 
ludf-tone. Transfers may also bo 
rubbed on the plate, rolled on, or 
produced by means of the washing-out 
fluid. The latter is surest and quickest 
and, thelofore, most used. 


Lttbbicants. 

An efficient lubricant must exhibit 
the following characteristics: (1) 

Sutticienl “ Iwdy ” to keep the surfaces 
l)etweeii which it is interposed from 
coming into contact; (2) the greatest 
fluidity consistent with (1); (3) a mini¬ 
mum coefficient of friction; (4) a 
maximum cajMicity for receiving and 
distributing heat; (fi) freedoni from 
tendency to ‘ ‘ gum ” or oxidise; (fl) 
absence of tveid and other pro{)erties 
injurious to the materials in contact 
with it; (7) high va|S)risatiou- and 
decumposition-tcm{)er:»tures, and lew 
aolidificjition-tcmpoKiture; (8) special 
adaptation to t.he conditions of use ; 
(',>) freedom from all foreign matters. 
The modem methods of testing the 
lubricating qualities of oils arc directed 
to a discovery of the following 
points: (1) Their identification and 
adulteration; (2)density; (3)viscosity; 
(4) “gumming”; (5) decomposition-, 
va^>urisation>, and ignitiun-tompera- 
turcs; (fl) acidity; (7) coefficient of 
friction. The 1st and 2nd stages are 
described very fully in an ordinal 
article by l)r. Muter in Spons’ 

' Euc^clopicdia. ’ The viscosity and 
gumming tendency may be simul¬ 
taneously detected noting the time 
required by a drop to traverse a 
known distance on an inclined plane. 
A 9 days’ trial gave the following re¬ 
sult : Common sperm-oil, 5 ft. 8 in. 
on the 9th tlay; olive-oil, 1 ft. 9^ 
in. on the 9th day; rape-oU, 1 ft. 
7| in. on the 8th <^y; b^t sperm- 
oil, 4 ft. in. on the 7th day; 
linseed-oU, 1 ft. in. on the 7th 
day; lord-oil, 11| in. on the 6th 
day. The day given is in each case 
that on which the oil ceased to travel. 
Tliere are several ways of applying the 
plane test. A very simple and general 
tost of fluidity is to dip blotting-paper 
in the oil, and hold it up to drain; 
^mmetrical drops indicate good flu¬ 
idly; a spreading tendency, viscosity. 
Retention of the oil on the paper for 
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Honie liouHi at 200"^ F. C.), or for 
B(nne dsiyH at ordiiuiry temjmnvtumt, 
will show the rate uf giuutuiiig. 
(Thurston.) 

PutUug aside tlie commoner charac¬ 
teristics of a gou<l oil, such as the 
alffieiice of acidity either iiatund or 
artificial, and the ahsonce of gummi¬ 
ness, one of the niost e(«ninonIy Iw- 
lieved ideas is, that an oil uf liigli B{)e- 
ciiic gravity is the best fur lubricating 
(lurposes. Although this may be true 
in certiun cases, yet from olwervatioua 
and experixaeuts made over a long 
{)eriod it appears that they are not 
always the l^t, and that the point 
upon which we must rely is the vis¬ 
cosity. To test this, a t’rench burette 
graduated into 100 c.c. is most useful. 
The burette is fitted on a Btan<l and 
filled with the oil to tie tested ; after 
allowing all tmlibles of the <«r to separ¬ 
ate, it is permitted to run thniugh, 
and the time it bikes to do so is care¬ 
fully noted. At the close of the ex¬ 
periments, it will be found that the 
viscosities are directly {miportioiial to 
the time taken ; thus, if a mineral oil 
taJees 15 seconds, and rape-seed-oil 45 
seconds, tlie viscosity of niiie-seed-oil is 
3 times that of the mineral. The 
temperature may lie either 60° or 
90° F. (15J° or 32° C.), but the latter 
is preferable, iw the oil may lie sub¬ 
jected to tlmt temperature when in 
use. Now, if an oil of very high vis¬ 
cosity, such as castor or rape-seed, were 
used to lubricate an engine of low 
horse-power, in all prola-bility, instead 
of reducing the friction to a minimum, 
it would itself become a source of 
resistance, and increase the evil. 
Conversely, if an oil of very low 
viscosity were used to lubricate an 
engine of high horse-power, the fric¬ 
tion would \x but slightly if at all re¬ 
duced. Hence, looMng at extreme 
cases, there exists a marked connection 
between viscosity and horse-power, and 
to ensure perfect lubrication, the vis- 
cosi^ must gradually increase with 
the ponderousnesB of the machinery. 
It is stated by one authority that the 
best method fm* mixing oils with this 


object to lake a Ixutis (»f American or 
Scotch mineral oil at 0*885 0*903 

sp. gr., and add olive, lard, mpe-seed 
or castor oil to work up the viscosity. 
Olive and lard oils, when mixed with 
mineral oils in proportions of 10, 20, 
25, and so on up to 75 per cent., are 
about equal in value as lubricants of 
> the lighter class of macliincry. liajK)- 
Bccd-oil in like proportions is valuable 
where the machinery is of a heavier 
kind, or where the lubricant has to be 
used throughout on works in which the 
machines vary much ; hut in such a 
case it is better to divide them into 
classy, and use a special oil for each 
class. C^tor-oil, mixed with mineral 
oil in varying proportions, may Ite used 
in the case of the most ponderous 
machiuoiy. Cold mixed oik ore con¬ 
sidered preferable to those mixed at a 
temperature over 100° F. (38° C.). 

The suitability of a lubricating me¬ 
dium depends upon the character of the 
work l>eing done, and is not constant. 
In order to pn)cure the nearest possible 
ap|m)ach tu what is required for special 
purposes, many compounds are now in 
the market, b^ig mainly mixtures of 
mineral and animal or vegetable oils 
in proportions calculated to develop 
the particular characteristics required. 
Thegetieralexperiencegained of v^ous 
nils used for lubricating tends to the 
following results: (1) A mineral oil 
flashing below 300° F. (149° C.) k un¬ 
safe, on account of causing fire; (2) a 
mineral oil evaporating more th^ 6 
per cent, in 10 hours at 140°F. (60° C.) 
is inadmissible, as the evaporation cre¬ 
ates a viscous residue, or leaves the 
bearing dry; (3) the most fluid oil that 
will remmn in its place, fulfilling oth^ 
conditions, is the best for all light 
barings at high speeds; (4) the best 
oil k that which has the greatest ad¬ 
hesion to metallic surface, and the 
least cohesion in its own particles : in 
this respect, fine mineral oils are Ist, 
sperm-oil 2nd, neat’s-foot oil 3rd, lar^- 
oil 4th; (5) consequently the finest 
mineral oik ore best for l^ht beanies 
and high velodUes; (6) the best animal 
oil to give body to fine mineral oils is 
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sperm-oil; (7) lanl- and neat’sfoot-oils 
may replace sperm-oil when greater 
tenacity is required; (8) the boat 
mineral oil for cylinders is one having 
sp. gr. 0 • 893 at 60°F. evapo- 

rating-point 550°P. (288"C.), and flash¬ 
ing-point 680°F. (360°C.); (9) the 
best mineral oil for heavy machinery 
lias sp. gr. 0*880 at 60® F. (15^® C.), 
evaporating-point 443® F. (229® C.), 
and flashing-point 518® F. (269° C.); 
(10) the beat mineral oil for light bair- 
ii^ and liigh velocities has sp. gr. 0*871 
at 60° P. (151® C.), evaporating-point 
424® F. (^18°C.), and flashing-point 
606® F. (262® C.); (11) mineral oils 
alone are not suited for the heaviest 
machinery, on account of want of 
body, and higher degree of iiiflamma- 
bility; (12) well-purified animal oils 
are applicable' to very heavy machinery; 
(13) olive-oil is foremost among v^- 
table oils, as it can be purified without 
the aid of mineral acids; (14) the other 
vegetable oils admissible, but far in¬ 
ferior, stated in their order of merit, 
are gingelly-, ground-nut-, colza-, and 
cotton-.see<l-(«le; (15) no oil is admissi¬ 
ble which has been purified by means 
of mineral acids. 

As the result of numerous experi- 
mente, Veitch Wilson is convinced 
that miuetul oils are, if lued alone, 
unsatisfactory lubricants; but bearing 
in mind the natural and almost ineradi¬ 
cable tendency of mineral oils to de¬ 
velop acid, and of vegetable oils by the 
absorption of oxygon to gum and clog 
the barings and to induce spontaneous 
combustion, bearing also in mind the 
fact that mineral oils can now he ob¬ 
tained in every respect as safe as the 
finest animal oils, and that the admix¬ 
ture of min^l oil with animal or vege¬ 
table dl neutralises the acidity in the 
one case and the acidity and oxidising 
tendency in the other, he is of opinion 
that the safest, most efficient, and most 
economical lubricants for all manner of 
‘bearings are to be produced from a 
judicious mixture of animd or vege- 
&ble^with good mineral oils. With 
regard to cylinder lubrication, the 
peouliaf oondirions are the libemtion 


of natural acids from vegetable and 
animal fats and oils by the action of 
steam and boat, the action of those 
acids on the cylimlers, and the evidence 
that as these {tcifls are constituents of 
all animal and vegetable frts and oils, 
they cannot 1)6 removed by any pro¬ 
cess of refining. One of the lubricants 
' largely in use is tallow, but there is 
conclusive evi<lenoe that it is the cause 
of considerable injury to the engine 
cylinders. From the mass of evidence 
he has been able to collect upon the 
subject, he is convinced that if care 
was exercised in the selection of the 
oil, and equal care in its preparation 
and application, hy<lrocarbon oil would 
be found thoroughly efficient as a cylin¬ 
der lubricant, al)solutely harmless, and 
much more economical than tallow. 
The bulk of the cylinder oils now be¬ 
fore the public are of American origin : 
they are usually sold pure, but some¬ 
times a small percentile of animal or 
vegetable matter is added in order to 
increase their lubricating properties, 

I and in his experience, this has always 
been atten<led with most favourable 
! results. The thickest oil that can be 
introduced into a cylinder is the best. 
Hot-air engines nwy be lubricated on 
prroisely the same principles as steam 
cylinders, but gas-engin^i present a 
new and special feature, as in their case 
the lubricant is not only subjected 
temporarily to the intense heat of the 
I explosion, but also comes into direct 
' contact with the flame, and is liable to 
bo decomposed or carl)onised therely. 
If, therefore, animal or v^table fats 
and oils are objectionable in steam 
cylinders, they are much mere so in 
the (ylinders of gas-engines; and in 
the case of gas-engines he would most 
emphatically protest against the use 
of any but pure hydrocarbon oils 
without any admixture. (‘ Colliery 
Guardian.’) 

The lubricating power of a mineral 
oil increases with its specific gravify. 
Wherever, therefore, in machinery 
there is great friction with h^vy pres¬ 
sure, only heavy mineral oils should be 
I employe^ and if they are properly 
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prepared—i.e. free from resins and 
acids—they retain their lubricating 
power at any temperature. Animil 
and vegetable oils, on the contrary, 
however pure, gradually lose this 
power, and owing to the oxidising 
action of t^e air, become thick, 
gummy, and eventually quite stiff, 
and hence continual oiling and fre¬ 
quent cleaning become necessary. 
The heavy mineral oils have not tliis 
tendency to become thick under the 
same influences. Then ^ain, at a low 
temperature animal and vegetable oils 
b(M 2 omo thick, or even solid, whereas 
mineral oil always remains liquid, and 
even the gi^test cold only makes it 
slightly thicker, but never solid. The 
chief advantage, however, of the 
mineral oils is that they do not act 
upon iron like those of animal and 
vegetable origin. As already stated, 
the latter are composed of fatty acids 
and glycerine, a combination which is i 
broken up into its constituent parts I 
by superheated steam. (On this fact' 
the manufacture of stearuic and gly¬ 
cerine depends.) The same decompo¬ 
sition^ however, takes place, although 
only gradually, under the influence o 
atmospheric moisture, even at the 
ordinary temperature, The free fatty 
acids attack the metals with which 
they are in contact, forming the so- 
called metallic soaps, and this takes 
place irrespective of the presence of 
steam. The affinity of the fatty acids 
for ferric oxide is indeed so great, that 
it seems as if the iron dissolved in them 
at the moment of contact. (‘ Leip. 
Fiu'b. Zeit. ’) 

All the mineral oils—and also 
sperm-, lard- and neat'sfoot-oiht—ap- 
peor to reach a nearly uniform coeffi¬ 
cient of friction at very greatly differ¬ 
ent degrees of heat in the bearings. 
Several kinds of the best mineral oils 
and sperm- ami lord-oils, show a uni¬ 
form coefficiflnt of friction at the fol¬ 
lowing d^rees of heat:— 


Tmjterature at which the Cocffi^cimt 
of Friction ia the same. 

Downer Oil Co., 32”, Ma¬ 
chinery (an exceedingly 

fluid oil).76” F. 

Do. Light Spindle . . . 105” F. 

Do. Heavy Spindle . . . 125° F, 

. Various sampUsof Sperms 96”-114® F. 
Leonani and Ellis Valvolinc 

Spindle.127® F. 

Do. White Valvoline Spindle 122® F. 
Do. White Loom .... Ill® F. 
Olney Bros., Glerman Spindle 112® F. 
,, ,, A Spindle . .• 107® F. 

Neat’sfoot.170° F. 

Lard-oil.180® F. 

Lubrication seems to be effective in 
inverse ratio to viscosity—tliat is, the 
most fluid oil that will stay in its place 
is the best to use. Lard-oil heated to 
ISO® F. (5-1J® C.) lubricates as well as 
sperm at 70° F. (21° C.), or the best 
mineral oil at 50° F. (10® C.). But of 
course it is a great w’aste of machinery 
to work oil of any kind up to an exces¬ 
sive heat; and there must l)e the least 
wear in the use of oil that shows the 
least coefficient of friction at the lowest 
degree of heat. 

So far as laboratory experiments 
may serve as a guide in practice, it 
Uierefore appears tluit fine mineral oils 
may be made to serve all the purposes 
of a cotton-mill, and such is the prac¬ 
tice in some of the mills that show the 
very best results in point of economy. 

Next, that the best animal oil to mi-K 
with a fine mineral oil, in order to give 
it more body, is sperm-oil; this, ^piu, 
accords with the practice of many of 
the mills in whmh the greatest economy 
is attained. 

Lard- and ncat’sfoot-oU are used to 
give body to mineral oil in some of the 
b^t mills; but the results of work 
seem not to warrant this practice, 
unless there is some peculiarity in the 
machinery that mak^ it more difficult 
to keep a less viscous or tenacious oil 
on the bearings. 

It appears that aU varieties of mine¬ 
ral oils are or have been used in print 
cloth-mills, and are all removed in the 
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process of Mcaohing, practised iti 
priut-w«>rk«. 

All mineral oils stniu riiorc or less, 
and give more or less difficulty to the 
bleacher when dropped up(m thick 
cloth, or (;hith of a close texture. On 
this point we liave been able to estab* 
lish no {H^sitive rule ; but as very many 
kindstarc and have been used in mills 
working on such cloths, and are re* 
moved, wc are inclined to tlie Ijcliof 
tliat tiiis <iuc8tioii is not of as great 
importance as it liaa been assumed to 
lie. (‘Scient. Amer.’) 
Azle-Greaae.'- 


(1) English railway axlo-grcase. 

Summer. Winter. 

TjUIow , . 

. 504 lb. 

420 lb. 

Palm-oil 

. 280 „ 

280 „ 

Sponn-oil . 

. 22 „ 

35 „ 

Gaustic gtsla 

. 120 „ 

126 „ 

Water . 

. 1370 „ 

1524 „ 


(2) German rail way-grease. 

Tallow.24*60 

Valm-oil.9*80 

Rape-seed-oil. . . . 1*10 

SiHla.6*20 

Water.59*30 

(3) Austrian railway-grease. 

lauow. 

WintOT . . . 100 20 13 

Spring and autumn 100 10 10 
Summer . . . 100 1 10 

(4) Fra/.er's axle-grease is composed 
of partially saponified rosin-oil—that 
is, a n^n-soap and rosin-oil. In ite 
preparation, ^ ^al. of No. 1 and 2i 
gal. of No. 4 rusin-oil arc saponified 
with a solution of ^ lb. sal-soda dis¬ 
solved in 3 pints water and 10 lb. 
sifted lime. After standing for G hours 
or more, this is drawn off from s^i- 
ment, and tboroi^hly mixed with 1 
gal. of No. 1, 3} ^1. No. 2, and 4| 
gal. No. 3 rosin-oil. Tins ro^-oil is 
obtained by the destructive distillation 
’ of ocMumon rosin, the products ranging 
from an extremely li^ht to a heavy 
fluorescent oil or colophonic tar. 

- (5)' Pitt’s- car-, mill-, and axle- 
greara is prepared as follows 


RIack oil or petroleum residue 40 giJ. 
Animal grease .... 50 Ih. 
liosin, powderetl . . . . 60 lb. 

Soda lye.2} gal. 

Salt, dissolved in a little water 5 lb. 

All but the lye are mixed together, 
and heated to about 250*^ F. (121” C.). 
The lyc is then giiulually sturod in, 
and in alnmt 24 hours the compound 
is roa<ly for use. 

(6) Booth’s railway-grease.—Water, 
1 gal. ; clean tallow, 3 lb. ; palm-oil, 
6 lb. ; common soda, ^ lb.; or, tallow, 
8 lb.; palm-oil, 10 lb. To l»e heated 
to aliout 212° F., and to ho well stirred 
until it cools to 70° F. 

(7) Anti-friction grease.—100 lb. 
tallow, 70 lb. palm-oil. Boiled to- 
getlier, and when cooled to 80° F., strain 
througli a sieve, and mix with 28 lb. 
of soda and, gal. of water. For 
winter, take 25 II). more oil in place 
of the tallow. Or black-lead, 1 part; 
lard, 4 parts. 

(8) llailway-grease.—For summer 
use—If cwt. tallow, 1J cwt. }ialm-oil; 
for autumn and spring—1J cwt. each 
tallow and palm-oil; for winter—1^ 
cwt. tallow, If cwt. palm-oil. Melt 
the tallow in an open pan, add the 
palm-oil, and remove the fire the 
moment the mixture boils ; stir fre¬ 
quently wliilc cooling, and when the 
temperature has f^len to almut 100° F. 
(38° C.), run it through a sieve into a 
solution of soda (56 to 60 lb.) in 3 gal. 
water, and stir together thoroughly. 

(9) Railway- and wc^gon-grease.— 
The first of these consists essentially 
of a mixture of a more or less perfectly 
formed soap, water, carbonate of soda, 
and neuteol frt, and is used on the 
axles of all locomoUves, railway- 
carriages, and trucks that are provid^ 
with a^e>lx>xeB ; while the second is 
a soap of lime and rosin-oil, with or 
without water, and is used on all 
rmlway-trucks unprovided with axle- 
boxes, and for ordinary r(»d vehicles. 

The requisites for a good “ locomo- 
tive-grewe” for high velocities are ; 
(1) a suitable consistency, such that it 
w^ neither run away too rapidly, nor 
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' be too stiff to cool the axles; (2) 
lasting power, so that there iiuiy be 
as little increase of temperature as 
possible iu the axles, even at high 
speeds ; (8) a minimum of residue in 
the axle>boxes. 

In practice, it is found that a grease 
containing 1*1 to 1*2 psr cent, soda 
(100 i)er cent.) gives the best result. 
The process of manufacture is very 
simple; Morfit’s soap-pans, provided 
with stirrers, are the most suitable 
vessels for the f)urpose. The fats, 
usually tallow and f)alm-oil, are heated 
to 180" F. (82° C.), and into them 
are run the carbonate of soda and 
water heated to 200" F. (93J" C.); 
the wliole is well stirred together, and 
iTjn into large tul)s to cool slowly. 
Many railway comiMvniea buy a curd- 
soaj) matle from red i)alm-oil, dissolve 
it in water, and ad<l thereto enough 
tallow and water to bring the comjK)- 
sitiou of the wliohj to tlie desired 
IK)int. It is usual to allow per 
cent, for loss by evaporation of the 
water during the manufacture. The 
coiiiiKwition lias to Ikj slightly varied 
according to the season of the year; 
the following formuko for mixing liave 
stood the tkt of successful exjieri- 
meut; the summer one ran 1200 miles. 
It should be c^irefully borne in mind 
that a careful analysis of locomotivo- 
gretwe is no test wliatever of its prac¬ 
tical value, which can only be deter¬ 
mined by actual experiment. 


1 

Summer. 

Winter. 

Tallow . . 

Percent. 

18*3 

Per cent. 
22-3 

Palm-oil . . 

12*2 

12-2 

Sperm-oil. 

1-5 

.1*2 

Soda crystals . 

5'5 

5-0 

Water. , . 

62'5 

69-3 


100-0 

100-0 


The “wa^on-groase” is thus pre¬ 
pared : A gi^ milk of lime is m^e, 
and run through several overflow-tube, 
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where all grit is deposited ; it is then 
drained on canvas. If the grease is to 
be made without water, the paste must 
be agitated with rosin-spirit, which 
expels tlie water, and it is then thinned 
with a further quantity of rosin-spirit. 
The m^ueous milk of lime, or the 
mixture of lime and rosin-spirit, is 
then stirred, together with a suitable 
quantity of rosin-oil, iu a tight barrel 
furriisbcd with a shaft and stirrers, 
without the application of heat, after 
wliich the whole is run out int<> 
barrels to set. Many other ingredi¬ 
ents are often stirred in, such as 
“dead oil,” petroleum residues, gra¬ 
phite, sea-weed jelly, siliwite of so<la, 
oil refiners’ foots, micaceous ores, 
steatite, Irish moss, etc. (Spoils’ 
‘ Encyclopaxlia.’) 

(10) Waggon-axle.—Hard crude 
n)sin-(iil, 2 gid. ; anthracene grease 
oil, 2^ gal. ; water, 1 gal. ; quicklime, 
2i lb. Slake the lime in the water, 
then strain tlirough a sieve. Stir in 
the rosin-oil, allow to stand one day, 
then pour off the water that lies on 
top. Into the remaining mass stir 
the antliracenc grease oil. Heat the 
wl«)le to 240" F., and stir mitil of a 
uniform consistency. When cool it is 
ready for use. 

(11) Carriage-grease.—Melt tc^ether 
in an open boiler at a moderate heat, 
one part of red rosin and one part 
rendered taUow, and when they are 
well mixeil stir in one jiart of caustic 
soda lye and continue stirring until 
the mixture ceases to rise. Now stir 
in one part of cotton-seed-oil and boil 
the whole for a quarter of an hour. 
While it is hot strain well, and on 
coolii^ it is fit for use. 

(12) Tram-axle.—Equal parts 
woightof “ liard” rosin-oiljO* 886 mine¬ 
ral oil and slaked lime. Thoroughly 
mix. This is a good gi^ase. 

(13) Grease melti^ at 120° F.— 
8 parte filtered <^lmder-oil, 1 part 
tallow, 1 part ceresino wax. Melt 
tallow and wax together, then add the 
oil, stirring well all the time. 

(14) Gr€^e melti^ at 160° F.— 
3 parte filtered cylinder-oil, 4 parts 
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0 • 903 to 0 • 907 mineral oil, 1 j»rt tallow, 

2 parts ceresine wax. Prepare as (13). 
(16) Grease meltii^ at 215® F.— 

3 par^ petroleum jelly, 2 parts castor- 
oil (or seal-oil), 2 parte oleate of 
alumina, 3 parte ceresine wax. Pre¬ 
pare as (13). 

(16) Cart-grease.—Mix together 10 
parts heavy paraffin oil, 10 parts resin 
oil, and 5 parte oleic acid. Into this 
mixture dissolve 10 parte of tallow 
separately. Make a caustic lye by 
mixing 1^ part quicklime with 1 part 
of soda lye of 40° Be., and stir into 
the mixture until complete saponifica¬ 
tion takes place. 

Lubricants containing^ Plum¬ 
bago. (X)Qrefm for Woodfu 
Put 10 lb. of quicklime into a tub, 
and pour water over to just cover 
well. Let stand a day or two, stirring 
occasionally. Strain or pass Ihrougli 
a fine sieve. Mix iu 15 qmirte of 
common rosin-i^il, and let sliitid one 
day. Pour o8‘ the water, llicn a4ld 
10 gal. of coal-tar grcfise-oil and 10 ib. 
plumlwgo. Heat the wliolo gently 
until amalgaiiiatioii ti^kes place. 

(2) PlnviiHujO'ijrcwti '.—This is a 
good compound as a heavy lubriciuit. 
Itender some tallow to free it from 
rancidity, and when meltetl »Mld 1 {wrt 
of plumli^o to every 4 parte of tallow, 
and mix well. To eacli 100 lb. while 
fluid add 4 lb. of camplior. 

(3) Luhrictints for Wood. —Wood 
screws or any wood surfaces that rub 
can be successfully lubricated with 
plain plumbago (black-lead). It can 
M ap]>Ued mixed with water to the 
consisteucy of paint, or it will do if it 
can be dusted on dry. 

(4) To a quantity of good lard, 
.rendered semi-fluid (but not liquid) 

' ^7 gehtie heat in au iron pan, is gradu- 
aUy added part by weight of finely 
powdered and sifted graphite (black- 
ead), with careful and continueil 
stirring till the mass is homogeneims 
and smooth ; the heat is tiien steadily 
increased till the compound liquefies, 
* when it'is allowed to cool, the stirring 
ha^ng been meanwhile kept up un¬ 
ceasingly. . . 


(6) 8 lb. tallow, 10 lb. palm-oil, 
1 lb. graphite (black-lead). 

(6) 2^ lb. la^, 1 oz. camphor, ^ Ib. 
graphite (black-lead). Hub up the 
camphor into a paste with |»rt of the 
lard in a mOTtar, add the graphite and 
the rest of the lard, and intimately 
. mix. 

Hot neck G‘reaae.—-(1) Dissolve 
2\ lb. sugar of lead acetate) in 
16 lb. melted but not boiling tallow, 
and a<ld 3 lb. black antimony, stirring 
the mixture coushintly till cold. For 
cooling necks of sliafte. 

(2) Common.—Heat and stir to¬ 
gether 16 lb. dark cylinder-oil, 12 lb. 
hard run oil, 2 lb. l^wn grease, J lb. 
wool-pitch, i lb. dry slaked lime. 

(3) Better quality.—Cut into shreds 
8 lb. of soap and dry it. Mix together 
12 lb. of filtered cyliiwler oil and 12 
Ih. 0*915 petroleum oil and heat them 
to 240° F. Add tfie soap, and hejit 
until the soap is dissolved. When 
this is done, allow to cool and it is 
ready for use. 

(1) Maguire uses for hot neck 


grease— 

Tallow.16 lb. 

Fish.60 lb. 

Soapstone . . . . 12 lb. 

Graphite .... 9 lb. 

Saltpetre .... 2 lb. 


Tlie fisli (whole) is steamed, mace- 
ratetl, and the jelly jiressed through 
fine sieves for use witb the other con¬ 
stituents. 

Lubricating Oils and fix¬ 
tures.—(1) Common heavy shop-oil. 
80 pints petroleum, 20 of crude paraf¬ 
fin-oil, 20 of bird-oil, 9 of palm-oil, 
20 of cotton-seed-oil. 

This is suited for various parte of 
machinery. The ingredients should 
be mixed at a temperature of about 
100° F. 

(2) Heavy luloicating.—4 parte of 
lard-oil, 6 parte olive-oil, 2 parts cocoa- 
nut-oil ; all by weight. 

(3) Heavy lubricating.—1 part lard- 
oil, 2 parte olive-oil, 1 part cocoonut- 
oil, and 1 part O'908 miner^-oil; All 
by weight. 
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(4) Heavy engine.—7 parts lard-oil, 
18 i»rta 0*908 mineral-oil; byweight. 

(5) Hendricks’ lubricant is preptu'cd 
from whale- or fish-oii, wlute-lead, 
and petroleum. The oil and white- 
lead are, in about ei^ual quantities, 
sfirrcd and gradually heated to between 
350° and 400° F. (177° to 0.)„ 
then mixed with a sufficient quantity 
of the petroleum to reduce the mixture 
to the proper gravity. 

(6) Hunger's prepiuution consists 
of— 


Petroleum . . 

. . 1 gal. 

Tallow . . . 

. . 4 oz. 

Palm-oil . . 

. 4 oz. 

Graphite 

. . 6 oz. 

Soda . . . 

. . 1 oz. 


Thttse are mixed and heated to 
180° F. (85i° C.) for an hour or more, 
cooled, and after 24 hours well stirred 
t(^ther. 

(7) A somewhjvt similar compound 
is prepared by Johnson as follows :— 

Petroleum (30° to 37° Liqnid. vSiUJ. 


gravity) .... 

1 gal. 

1 gal. 

Crude paraffin . . 

1 OZ. 

2 oz. 

Wax (myrtle, Japxn 



and gambier) . 

li oz. 

7 oz. 

Bicarbonate of soda . 

1 OZ. 

1 oz. 

Powdered grapliite 3 to 

5 oz. 

8 oz. 


Dynamo-oil. — 1 part refined 
cocoanut-oil, 1 part 0 * 885 mineral-oil, 
2 ports 0*908 mineral-oil. Put the 
cocoanut-oil in a steam jacketed pan, 
then run in the mineral-oils. Heat to 
170° F., and put on blower for about 
a quarter of an hour. Stop the heat, 
and let settle; it is then finished. 
Tlie mixture forming this lubricant 
can be varied by increasing the pro¬ 
portion of cocoanut-oil up to double 
that given above. 

Cylinder-oil. — 3 parts filtered 
cylinder-oil, 2 parts black cylinder- 
oil, 1 pui tluckeued rape-oil. Heat 
to 200° F. in steam jacketed pan for 
half an hour, stirring well. When 
settled, it can be run into barrels while 
warm. If d^ired, half the rape-oil 
can be omitted and this quantity of 
lard-oii added. What is known as A 


and B blend consists of 9 parts steam- 
refined cylinder-oil, 3 parts thickened 
rape-oil and 3 parts lard-oil. This is 
A blend. The B blend consists of 9, 
4, and 4 parts reBi>ectively. 

0il8 for small and delicate 
Mechanisms.— WatohmahrH. — (a) 
One of the most delicate articles to 
lubricate is a watch, and special pre¬ 
cautions are necessary to be observ^ in 
selecting a material, or combination of 
materials, for this purpose. Some find 
iwrjwise-oil to give most uniform sjitis- 
factioii, thoxigh ptirhaps ratlicr thin for 
certain parts. To get rid of acid in the 
oil, the latter should be waahed in fil¬ 
ter^ water, to which a little sotla car- 
boruite has been added ; after settling, 
the oil is jwured olF, and heated to 212° 
to 225° F. (100° to 107° C.) for an hour 
or so witlx constant stirring. The plan 
of pl.'xcing lead sliavings in oO to neu¬ 
tralise the acid, is thouglit by some to 
exert a drying influence. (Ml cannot 
Ikj tested for acidity by the diract ap¬ 
plication of litmus ; but i'lltered water 
used for wasbing the oil will re<lden 
litmuH-i)aper if any acid wjw present 
in the oil. Crisp tliinks tliat no very 
fatty oils (ueat'sfoot, laid) will repay 
the trouble of washing and refining ; 
and he is of opinion llxat all oils re¬ 
fined by heat, hy evaporation, ly al¬ 
cohol, or by any quick method, though 
looking clear and bright, Imve their 
lasting properties quite destroyed. He 
declares it is only by, a slow process 
of abstracting the dcpc^its from the 
oil at 30° to 32° F. (- 1° to 0° C.) 
tluit a reliable oil can be obtained 
suitable for watchmakers. Vaseline 
may be used with great advantage in 
the priming up of fusees; a small quan¬ 
tity may also be applied to the collet. 
Oils for clxronometers or watches ought 
(1) to be chemically pure, (2) not to 
gum or clog, (3) not to evaporate, (4) 
not to freeze. Before refining, sperm- 
oil gums ; olive-oil is acid, and dis¬ 
colours strol and brass, which acidity 
is much reduced or annihilated by the 
waslxing process ; neat'sfoot-oil is very 
Ifflfd to ^t genuine. Barely can the 
oil be depended upon that is offered 
B 2 
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in tho market; beaides, ueat’sfoot is 
a very tender oil, and retjuirea to lie 
filtered ut a very low temperature to 
getridof theatearine. Aeauinatance 
of thU, a gallon obtaineil |ierfectly 
gemiiuo waa quite eolid at u tempera* 
ture of 50” F. (10” C.). U^hiu putting 
thie gallon into a bag, about 1 tjt. 
filtered tlirough the 1 tag at a tempera* 
ture of 32° F. (0° C.), w'hich is the 
only iMtrtiou suitable for watchmakers, 
au<l tins {xirtion retiuiies washing and 
again filtering to get rid of its acidity. 
This is also about the proportion tliat 
can be obtained from olive and aponn 
oils, yielding about or 1 qt. per 
gallon, under the same conditions of 
obtinning oil under the cold process. 

(A) Olive-oil contauiiiig a strip of 
clean lead is ex|K)Hed to the sun in a 
white gloss Vessel till all de|K)sit ceases, 
and tho supernatant oil is limpid and 
colourless. 

(c) Obtain some pure gallijx)li oil and 
freeze it (by tho use of i<5e or freezing 
mixture) to pi-ecipitiite impurities. 
Leave it so a day or two. Let it then 
thaw out by the heat of a room, tlien 
pour off the clew portion. Add to this 
^ part (2 per cent.) of neat’sfoot-oil 
(not less tlxan two moutlis old). This 
is a good lubricant for the purpose. 

(d) Take any pure and light oil and 
put it in a retoit with eight times its 
weight of absolute alcohol. Boil for 
ten minutes, pour off and allow to cool. 
Now evaporate until it is reduced to 
uno*fifth its original volume, and it 
is ready for use. Keep in well-stop* 
pored bottles. It is suited fur the 
finest work. 

(2) Oleine for lubricating fine me* 
ch^sm is prepared by i^tating 
almond- or olive*oil with 7 or 8 times 
'its w'eight of strong alcohol (sp. gr. 
0‘798) at nearly boiling-point; the 
solution is allowed to cool, and the 
clear fluid is decanted, filtered, and 
heated to drive off the alcohol. It 
may further be exposed to a low tem¬ 
perature , to depc^t any remainii:^ 
Btea^no. 

(8) Serving•Machine.'--{(i) Best. 9 
oz, pale oil of almonds, 8 oz. rectified 


benzoline, 1 oz. foreign oil of lavender. 
Mix and filter. 

(6) Common.—3 oz. petroleum, 9 
oz. pale nut-oil, 40 to 60 iln)ps essential 
oil of almonds. Mix and filter. 

({!) The writer was given a simp^ 
reeijM) of 2 jiaris H][)erm*oil and 1 part 
petroleum. He made a quart of this 
for domestic use, and it miswered 
excellently. Through not having a 
grojit use for it, the quantity made 
was not finished for about twelve 
years, and at tho expiration of this 
time tho oil Wits as good os at first 
thougli a little darker in colour. 

(4) Cycle-oil .—This is commonly 
m£^e up of sperm-oil and vaseline, 
three of the former to out of the latter 
by weight. A greater quantity of 
vaseline could be used and some miue- 
ral-oil as a tliiuniug agent. 

(8) Cycle-chain Lubruxint. —(a) Melt 
some ti^ow (Russian fur preference), 
then stir in ixiwderetl plumbago (gra¬ 
phite or black-lead) uutil it is thick 
enough that it wUl set solid when 
cold. Wiile fluid pour it into moulds. 

(Jf) The foi^egoing recipe applies to 
blocks of hard lubricant that is rubbed 
on the chain. If the chain can he 
soaked and stirred about in the fluid 
mixture, it is much better. 

(o) Mix plumbago and vaseline to a 
stiff consistency. This does nut set, 
but is applied with a brush. 
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Luminous Paints and 
Bodies. 

Thk luminoRity of imnoralR lias an 
oliviouR piTtctical value in the owe of 
such sulwtancoH as can l>c conveniently 
applieil in the form of a paint to aur-' 
faces which are alternately exposed to 
li^litand darkness, such cxisised sur¬ 
faces emitting at one time the light 
wliich they have alisorbcd at another. 
Familiar illustrations an* gtivet plates, | 
buoys. an<l interiors of railway car- i 
riages ha\ ing to traverse nauiy tunnels. | 
The light absorbed may l»c either 
(Uylight or powei-ful artificial light, j 
With this object, scvcml comiositions j 
are prepared under the generic name 
of luminous jiaintH. They ai-c cliietiy 
as follows:— 

(l)Coloured Luminous Paints. 
In iniUting luiuiuous paints a vehicle 
that is used with ailvantage is a var¬ 
nish that has no trace of leiul in its 
com^xiBition, for h«vd has a prejudicial 
effect on the luminous ingreilicnt. 
This varnish is made of Kauri or Zan- 
zi^iar coj>al, 6 parts, oil of turj»cntiue, 
24 parts, the copal being made into a 
molten state aiul then dissolved in tiro 
turpentine. When this solution is 
made, it is filtered and mixed with 10 
parts pure liuseed-oil (without lead in 
it), the oil being well heate<l and al¬ 
lowed to cool bcfor '0 the copal solution 
is mixed with it. This completes the 
varnish. In dealing with the dry 
materials, these should be ground 
Irefore mixing. A paint-mill is suited 
for this, but the rolls or grinding sur- 
faw should not be iron if possible, as 
minute i>articlM of iron arc carried in 
the ingredients with bod effect. The 
chief dry ingredient is luminous cal¬ 
cium sulphide. This is made by mixing 
60 parts of lime with 20 parts of flowers 
of sulplmr and heating together in a 
closed crucible until fumes cease to be : 
evolved. The substance remaining is ! 
calcium sulphide, and requires to be 
powdered finely. I 

Red ,—30 ports of the varnish de- j 


Bcril>e<l, 1 part mailder hike, 3 parts of 
re<l arseuie 8uI|>hido (realgar), 4 f)artH 
powdered sulphate of l>arium, 16 jiartB 
luminouH calcium sulphi<le. 

Blue.~-2\ parts of the varnish, 3*2 
|HirtK ultramarine blue, 2*7 parts 
cifiwilt blue, frl parts sulpliate of 
Imrium, 23 parts luminous calcium 
sulphide. 

Orem .—12 parts of the vaniish, 2 
parts gi’ocn oxide of chromium, 2-6 
parte sulphate of barium, 8*5 [Mirts 
of luminous sulphide of calcium. 

IW/ow.—12 pirts of tlie varnish, 
2 pfirte of birium chromal,(j, 2i parte 
of biriumsulphate, 8’.') parteoflumin- 
ouB calcium sulphhle. 

[larte of the vaniish, 
2 ])arte Indian yellow, 3,6 parts sul¬ 
phate of liarium, 3 pirte madder lake, 
76 parts of lumiuoua calcium sulpliido. 

ViofH .—21 jiarte of the vanniii, 
2*4 parte ultramarine violet, 4'6 parts 
colmltous arsenate, ,6*1 parts liarium 
sulphate, 18 parts luminous calcium 
sulphide. 

OrmM/r-hrotwi.—-24 parts of the var¬ 
nish, 4 parts of auri pigment, .6 parts 
liarium sulphate, 17 parts luminous 
calcium sulpliide. 

White.—10 jmrte of the varnish, 
1*6 part calcium carlxiuate, 3 jiarts 
white zinc sulphide, 1*5 part barium 
sulphate, 9 jiarts luminous CAlcium 
suljihidc. 

(2) Jiahmm'it.—Thk consists of a 
phosphorescent substance introduced 
into ordinaiy ixiint. TIio phosphores¬ 
cent substance employed for the pur¬ 
pose is a comiiound obtaineil by simply 
heating together a mixture of lime and 
sulfihur, or substances containing lime 
ami sulphur, such as alabaster, gypsum, 
etc., with carlwn or other agent to 
remove a portion of the oxj'gen pre¬ 
sent or by heating h*mo in a vapour 
containing sulphur. In applying this 
phosphorescent powdef, the best re¬ 
sults ore obtained by mixing it with 
a colourless vamisli made from mastic 
and turpentine ; drying oils, gums, 
pastes, sizes, etc., may, however, also 
no used. 

(3) A French CWipoumf.—100 lb. 
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of a carbonate of lime and phosphate 
of lime produced by the calcination of 
sea'ShellH, and especially those of the 
genus Tridaona and the cuttle-fish 
bone, intimately mixed with 100 lb. 
of lime rendered chemically pure by 
calcination, 25 lb. of calcined sea-salt, 
26 to 60 per cent, of the whole mass 
of sulphur, incorporated by the pro¬ 
cess of sublimation, and 3 to 7 per 
cent, of colouring matter in the form 
of ixywder composed of mono-sulphide 
of (Return, barium,strontium, umnium, 
magnesium, aluminium, or other mine¬ 
ral or sulwtance producing the same 
physical api^earances, i.e. which, after 
having lieeu impregnated with light, 
becomes luminous in tlio dark. After 
having mixed these five ii^eiUents 
intimately, the composition obtained 
is ready for use. In certain cases, and 
more especially for augmenting the 
intensity and the duration of the 
luminous otfecl of the composition, a 
sixth ingredient is addetl in the form 
of phosphorusreduced to powder, wliich 
is obtained from seaweed by the well- 
known pi'occHs of calcination. As to 
proportion, it is found tliat the j)hos- 
phorus conhuiied in a quantity of sea¬ 
weed, representing 25 per cent, of the 
weiglit of tlie composition formed by 
the fiveabove-nam^ ingredients, gives 
very good results. 

The phosphorescent powder thus ob¬ 
tained and reduced into paste by the 
addition of a sufficient quantity of 
varnish, such os copal, may serve for 
illuminating a great number of objects, 
by arranging it in more or less thick 
coatings, or by the application of one 
or more coatings of the powder incor¬ 
porated in the varnish, or by vamish- 
4Dg previouidy and sprinkling the dry 
' powder upon the varnish. The amount 
of powder applied should not exceed 
the thickness of a thin sheet of card¬ 
board. 

The dry phosphorescent powders are 
also converted into translucent flexible 
, slieets of unlinuted length, tluckness, 
fUKh width, by mixing them with about 
'fiO cent, of their weight of eth^ 
and coUodieB.in equal parts in a close 


vessel, and rolling the product into 
sheets witli which any objects may be 
covered which are intended to bo lumi¬ 
nous in the dark. The powders may 
also be intimately mixed with stearine, 
jiaraffin, rectified glue, isinglass, liquid 
silex, or other transparent solid matter, 
in the proportum of 20 to 80 per cent, 
of the former with 50 to 80 per cent, 
of either of these substances, and this 
mass is then reduced into sheets of 
variable length, width, and thickness, 
according to thtir intended applica¬ 
tions. A lumirK)US glass is also manu¬ 
factured by means of the powders by 
mixing them .in glass in a fused state 
in the proportions of 5 to 20 per cent, 
of the mass of glass. After the com¬ 
position lias been puddled or mixed, it 
is converted into different articles, 
according to the onlinary processes; 
or after the manufacture of an object 
still warm and plastic, made of ordi¬ 
nary glass, it is s{)rinkled with the 
IMjwdors, which latter arc then incor¬ 
porated into the surface of the article 
by pressure exerted in the mould, or 
in auy other suitable way. 

It lias been observed after ^rious 
trials that the passage of an electric 
current through the different composi¬ 
tions augments their luminotu pro¬ 
perties or briiliaucy to a great extent; 
tliis peculiarity is intended to be util¬ 
ised in various applications too numer¬ 
ous to describe ; but of which buoys 
form a good example. The current 
of electricity is furnished plates of 
zinc and copper mounted on the buoy 
itself, when the latter is used at sea; 
but in rivers and bresh-water inlets tlie 
battery will be carried in the interior 
of the buoy. To secure the full effect, 
10 to 20 per cent, of fine dne, copper, 
or antimony dust is added totheph(W- 
phorescent powder described- 

(4) Take oyster^ehells and clean them 
with warm water; put them into the 
fire for | hour; at the end of that 
time take them out and let them cool. 
When quite cool, pound them fine, and 
take away any grey parts, as they are 
of no use. Put the powder in a cru¬ 
cible with alternate layers of flowers of 
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sulphur. Put on the lid, and cement 
with sand made into a etiii' paste with 
beer. When dry, put over the fire 
and bake for an hour. Wait until 
quite cold before opening the lid. The 
product ought to ^ white. You must 
separate all grey parts, us they are 
nut luminous. a sifter in tlie 

following manner: Take a pot, put a* 
jaece of veiy fine muslin very loosely 
jicross it, tic around witli a string, put 
tlie powder into the top, and rake 
about until only the coarse powder 
remains; open the {)ot, and you will 
find a very small powder. Mix it into 
a tliin j^aint with gum water, as two 
thin applications arc better than one 
tliick one. This will give paint tliat 
will remain luminous far into the 
n^iit, provided it is exposed to the 
liglit during tlic day. 

(5) Sulphides of calcium, of Iwriura, 
of strontium, etc., give phosphorescent 
{)ow<lci's when <iuly heated. Kach sul- 
pliide lias a piXKlominaut colour, but 
the tempeniturc to wliicli it is luaited 
luw a inoiUfyiug effect on the colour. 
Calcine in a covered crucible, along 
witli powdered cliarcoal, sulphate of 
lime, sulpliate of liarytcs, or sulpliate 
of stroutia ; there is produced in each 
case a greyish-wliite powder, wliich, 
after exposure to strong liglit (either 
sunlight or magnesium light) will be 
pho.sphorc8ccnt, the cxilour dejxjiidiiig 
on the sulphate used and the d^ree 
of heat employed. 

(6) Five jiarts of a luminous sub 
phide of an alkaline earth, 10 of fluor> 
spar, cryolite, or other similar fiuorido, 

1 of barium l^rate ; powdered, mixed, 
made into a cream with water, ptinted 
on the glass or stone article, dried, and 
fired in the usual way for enamels. 
If the article contains an oxide of iron, 
lead, or other metal, it must be first 
glazed with ground felspiu*, silict^ lime 
phosphate, or clay, to keep the sulphur 
of the sulphide combining with 
the metal. The result is an enamelled 
luminous arUcle. (Heaton and Solas.) 

^ (7) Boil for 1 hour oz. caustic 
lime, recently preptu^ ealeining 
clean wliite she^ at a strong red heat, 


with 1 oz. pure sulphur (floured) and 
1 qt. soft water. Set aside in a 
covered vessel for a few days; then 
pour off the liquid, collect the clear 
orange-coloured crystals which have 
dejiosited, and let them drain and dry 
on bibulous paper. Place the dried 
sulphide in a dean grapliite crucible 

E rovided with a cover. Heat for i 
our at a temperature just short of 
redness, then quickly for about 16 
minutes at a white heat. Itcniovc 
cov#, luid pack in clay until perfectly 
cold. A small quantity of pure cal¬ 
cium fluoride is added to the sulphide 
before heating it. It may be iui.\ed 
with alcoholic copal varnish. (‘Boston 
Jl. Chem.’) 

(8) Swiple LwniiiouB Writing .— 
This is effected by fixing a small piece 
of phosphorus on a ijuill and writing 
with tliis. The writing is luminous 
when placed in a dark room. 

(9) Luminous Iiik .—Carefully grind 
luminous calcium sulphide in very 
thin gum-water (for calcium sulphide, 
see (1)). The writing must be exposed 
to bright daylight eacli day, to be 
luminous at night. 

(10) The luminous properties of 
; minerals have received from men of 
science a good deal of attention, and 
Itavc led in consequence to the eluci- 
diktiou of many interesting facts. 
Margraaf has oacertained that all the 
earthy sulpliates, when calcined, ex- 
Mbit this jiroperty, and tliat the metals, 
metallic ores, and spates are not phos¬ 
phorescent ; the former portion of the 
discovery had already been partly 
mode known by a shoemaker of Bologna 
nmned Vincenzo Cascnriola, the in¬ 
ventor of the fiimous Buloguiun stone, 
wMch is prepared ty strongly heating 
heavy spar (sulphate of burjria) witii 
gum tr^acanth. Most of the mine¬ 
rals having phosphorescent properties 
only exMMt them after insolation or 
exposure to the sun. Of these, the 
following ore good examples: tl^ 
diamond and several other precious 
stones; theBolognianstuno,mentioned 
above; Canton phosphorus, prepu^ 
from water-worn oyster-shells, calcined 
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with Buiphur ; it appearft on the tUHSR 
as a white coating, which is scraped 
otf, and should he kept in stoppered 
bottles. Dr. Fry, in 1874, found 
similar properties in gypsum, nwirble, 
and clialk ; and Baldwin, of Misnin, 
in 1677, discovered that the residue of 
chalk in nitric aci<l was similarly 
aflected. Some even go so far as to 
assert that all minerals containing a 
fixed acid are capable of becoming 
]jhi«phorosoent by insolation or other 
moans. Fused nitrate of calcium and 
petrifactions are alHorendercilluminous 
by this moans. It is a finit worth 
noting that insolation eifects the 
phospliorcsccnce l>est in l)adly-con* 
<lu(5titig minerals. 

PhosphorcHcence lias been noticed, 
too, in the change fn>ra the amorfihous 
to the crystalline state, and separation 
of crystals from a solution. Another 
source of this light, and one not often 
noticed, is that caused by mechanical 
means, either jiercussion or friction ; 
the phosphorescence, however, in this 
case, lasts only so long as the <listurb- 
ing influence is at work. Among the 
sulistimces that are mentioned ns 
affected liy this agency, the most 
chanutteristic is adularia, a transparent 
variety of potiwh felspar (orthoclasc) 
which is found in fine crystals in Corn¬ 
wall, and also at St. Gothard, in the 
Alps. This remarkable miner^, when 
atmek so as to split, shows at each 
crack a streak of light which may last 
some little time, and when ground in 
a mortar has the property of appearing 
to be on fire., Quartz, fluorspar, and 
rock-salt, also exliibit this prop<;rty 
when pounded, but in a far less d^^ee 
thmi MuWia. In the grcjit majority 
of cases, the <luration of the phosphor¬ 
escence in natural bodies is extremely 
short; but, nevertheless, Becquerel 
invented a most ingenious instrument, 
which he called a “ phosphoroscope,” 
which will measure the length of the 
existence of the most short-lived phos¬ 
phorescent flash. An interesting and 
^markable discovery was mafle by 
^ecc^ri. of Turin, who found tbvt a 
phosphorescent body gave out in many 


cases the light to which it hod been 
subjected. This ingenious i)liilosopher 
also discovered tliat snow couhl l)e 
rendoreil slightly luminous by insola¬ 
tion. Some specimens of zinc-blende 
also give out phospliorescent light, 
even with so slight an excitii^ cause 
as the friction of a feather; and also 
• some kinds of marifle show, when 
heated, a yellowish ])hoBphorescence. 
(Q. K. T. in ‘ Eng. Mecli. ’) 

(11) Some formula) for phosphores¬ 
cent iviinUi appear in a j)aper hy L. 
Vaniiio and J. Gans in the ‘ Journal 
fur IVaktische Ghetnie.’ 

The authors ha^’e tested the formuho 
of a great numlter of writers, and stiite 
those Lonard, Mourelo, Vanino, and 
Balmain to be tlic best. These are as 
follows : — 

Lenanl.—Strontium carbamate, 100 
gnn. ; sulphur, 100 grm. ; potass 
chloride, 0'5 grm. ; sodium cliloride, 
O’fi grm.; manganous chloride, 0*4 
grm. The mixture is heated for | hour 
in tlie funiJice. 

Mourelo.—Strontium (sarbonatc, 100 
grm. ; sulf)hur, 30 grm. ; wsla, 2 
grm. ; sodium chloride, 0*fi grm.; 
manganous Rulpluite, 0*2 grm. 

Balmain. — Calcium oxide (quick¬ 
lime), free from iron, 20 grm. ; sul¬ 
phur, 6 grm. ; starch, 2 grm. ; bis¬ 
muth nitrate (5 per cent, alcoholic 
solution), 1 c.c.; potass chloride, 0*15 
grm.; sodium chloride, 0*15 grm. 
Heated for | hour. 

Another excellent fijrmuia is : Cal¬ 
cium oxide, 20 grm.; sulphur, 6 grm. ; 
standi, 2 grm. ; jiotass chloride, 0*5 
grm. ; soflium cldoridc, 0*.5grm.; bis¬ 
muth chloride (0*5 jicrcent. alcoholic 
solution), 1 c.c. ; calcium fluoride, 3 
grm. The authors find that the 
Heraens mercury-vajwur lamp is an 
excellent light for exciting phosphor¬ 
escence of tlie punts. 
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Machinery Castings, 

PICKUNO AKD CLEAXING. 

Castinqs that are to be machined re- 
(juire to liave the wjale and drona 
removeil, and wliilo in cerbvin cases 
the sand-blast is used for tids purpose,' 
the more common practice is to subject 
the castings to an acid “ pickle.” 

Iron.—Iron castii^ are usually 
pickled with sulphuric acid or hydro¬ 
fluoric Jici<l, the former lieing roost 
commonly used. The sulphuric acid 
picklii^ solution is usually made up 
of 1 pail, of sulphuric acid to 10 purls 
of water. The sulphuric acid sliould 
always lie poured into the water widle 
the latter is being stirred. The reason 
for this is that a chemical reaction takes 
place wldcli causes the liath to become 
quite warm ; but there is no dangerous 
el)uIlition if properly mixed, liut if 
the water is poured upon the sulphuric 
acid, the latter, being much heavier 
tlian water, remains at the bottom. 
When an attempt is made to stir the 
solution, the water enters the acid in 
Binall streams, an<l is instantly niised 
to the boiling-point, generating steam, 
wliich may cause an explosion. Such 
an accident would bo likely to throw 
the concentrateil acid over the work¬ 
man, and result in serious burns. 

Sulphuric acid will not attack the 
sand or black oxide of iron forming 
the scale upon castings, but the sand 
and scale are {lorous, and the acid 
soaks tlirough and attacks the iron 
under the scale. It finally dissolves 
a sufficient amount of iron under the 
scale to loosen the latter. Wlien the 
workman sees that tlio scale is all 
loose, the castings should be removed 
and washed, preferably with hot water. 
If the castings are small it is a good 
practice, after washing, to immerse 
them in a soda solution for a short 
time in order to thoroughly neutralise 
any acid. 

One great objection to the use of 
sulphuric acid as a pickling solution is 
that, if there are any soft or spongy 


spots in the iron, the acid will pene¬ 
trate these, and it would 1» jiractically 
impossible to wasli it out or neutralise 
it in the soda bath. Any acid thus 
entrapped in the castings viill continue 
to eat until it is clianged to sulphate 
of iron or green vitiiol. This will 
tend to make the spongy or soft spots 
in the iron still worse, and may weaken 
the castings to a large extent. If the 
acid lias been use<l a numlier of times 
a large portion of it is conveiied into 
green vitriol, and hence the solution 
will not atbutk the iron. In this t^ase, 
it is neccRwiry to Juld more aci<l to the 
bath, or else to throw away the old 
Uith and make up a new one. 

While the workman may receive 
quite serious bums from sulphuric 
acid, it is not nearly as dangenius as 
hydrofluoric acid. Tlie thin hyditi- 
fluoric aci<l will {mnetrate the skin and 
atla<5k the flesh and hones underneath, 
and may result in very serious injuries. 
It will also attack the finger-rwiils verj" 
rea<lily ; but if used witli care, it makes 
a pickling solution which liasanumlier 
of a<lvantageK over sulpliuric acid. 

Hydrofluoric acid is coininonly sold 
in three grades. The first contains 30 
per cent, of acid, the second 48 {ler 
cent., and the thinl 62 per cent., the 
balance of the solution being water. 
The 30 per cent, solution is that 
usually employeil for pickling castings. 
One ^lou of the 30 per cent, solution 
should be used to twenty to twenty- 
five gallons of water. If it is desired 
to pickle more rapidly, less water may 
l>o used, and if it is desired to got 
more use of the acid—tliat is, make it 
do more work—slightly more water 
may lie U8e<l. Hy<lrofluoric acid does 
notact upon the iron to an appreciable 
extent, but attacks the sand and dis¬ 
solves it. It also dissolves the bla<^ 
oxide of iron. 

Wheu casting ^ pickled in sul¬ 
phuric acid the surface is left with a 
duller block appearance. When pickled 
In hydrofluoric add the sur&tce has a 
much whiter imd often almost silvery 
appearance. The surface of castings 
pickled with hydrofluoric acid is also 
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very much Bmoother than those pickled 
with sulphuric acid. For this reason 
hydrofluoric acid picklii^ is used in 
almost all cases in which the parts are 
to be polished or nickel-platetl, an<l i 
Bulpimric acid pickling only in cases 
where it is desirod to remove the scale 
so as to facilitate the machining of the 
castii^. 

When pickling with hydrofluoric 
acid the small casting may l>e put into 
the bath and the larger ones may iiave 
the acid poured over them just as if 
working with sulphuric acid. The 
hydrofluoric acid 1:»th is always used 
cold, but should be kept above the 
froczing-{)oiut. The bath can be used 
repeatedly by adding about one-third 
the original quantity of >icid before 
introducing a new lot of castings. If 
it is desired to keep the surface of the 
castings bright after they are pickled 
in hydrofluoric acid they should l>e 
washed with hot water imme<liately 
after coming out of the acid, and 
should be left in the water until they 
are heated through. If tills is done 
when the castings are taken out of the 
water, they will dry quickly from the 
heat wliich they Imve absorbed from 
the water. If the castings lire wiished 
in cold vs^ter they will remain wet 
for some time, and hence will rust. 
A little lime is frequently added to 
the washing water whicli is used after 
hydrofluoric acid pickling. 

When handling concentrated hydro¬ 
fluoric acid the workman should always 
use rubber gloves. If any acid is 
dropped or sj^hed on the skin it 
should be washed off at once with 
water and dilute ammonia, and this 
will usually prevent any injury. The 
dilute hy(^fluoric acid of the pickle 
.bath will not attack the skin instantly, 
but the workman should never put 
his hands into this solution as it will 
attack the hands to some extent, and 
will !^ult iu serious.sor^, if he persists 
in handling the ct^tings when wet 
with the picking solution. The dilute 
•ulphuric acid pickling solution will 
not injure the hands, if it is spilled 
upon them; in fact, its only effect 


is 10 make the skin coarse and 
rougli. 

Brass Castizig;B. —For picklii^ 
brass castings, a solution is frequently 
made up by mixing three fiarts of 
sulphuric acid and two jwrts of nitric 
acid, and adding to each quart of the 
mixture about a handful of ct)mmou 
table salt. This mixture'ia frequently 
used undiluted with water, and is to 
Ikj liandled with great care, as it will 
attack the hands badly. One advan¬ 
tage of tliis solution is that it leiives a 
good colour on the castings, and lienee 
it is fre{iuently used for thb purpose. 

The ]>ickliug solution used for brass 
castings must' be kept in an earthen¬ 
ware crock or in a vitrified bath tub, 
and the liath must be lai^ enough to 
dip the large castings into it. Owing 
to the fact that hydrofluoric acid wiU 
attack sand, it cannot be kept in a 
crock or jug, as it would immediately 
eat a hole througlx it., and escape. 
Hydnifluorlc acid must lie kept in a 
leatl carlwy, but the ililute acid can l>e 
kept in wooden tubs or barrels. Either 
dilute or concentrate<I hydrofluoric 
acid will dissidve glass very rcailily, 
an<l hence cannot be kept in a glass 
liottle. Concentrated sulphuric acid 
is frequently kept in iron tanks, but 
dilute sulphuric acid attacks iron 
readily, and hence it is necessary to 
keep dilute sulphuric acid in earthen¬ 
ware jugs and jars, glass bottles, or 
wooden tubs or vats. (‘ Kailroad 
Herald.’) 
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Malleable Iron. 

(a) Whatever may be the Bcientific 
(leftuition of a malleable catuting, for 
ctimmorcial purjiuties it ia one nu^c of 
cHKt iron rendered malleable by HuliHe* 
quout annealing. The comjiositiou of 
tiie hard eaetiug liee between well- 
dehued limitB, however, and it is 
atTected by so many conditions that 
the .successful pnxluction of tliis class 
of work is one of the most difficult 
branches of the iron industry. 

While nominally the (imposition of 
a good malleable casting is but little 
diffei-ent fnnii that of a car-wheel or a 
roil, yet the fact that it can be twisted, 
bent and hammered out hot or cold, 
and luw double the tensile strength of 
these prcKlucts, shows that the consti¬ 
tution of the castings is ([uite differ¬ 
ent. This diflerence in the constitu¬ 
tion may !« traced to the comlition 
of the carbon in each. In the ordinary 
grey casting we may liavc some 3 to 
|)er cent, graphite present. In the 
malleable casting we liave the same 
amount, weighed as gra{)lute in the 
aiudysis, but nulically different in its 
cliarocteristics. This form of <^bon, 
due to the annealing process Iras l)een 
called temper-carlK»n, by Pn)f. Leilebur, 
wlio first described it in connection 
with the malleable (Ocr. “temper”) 
process. I will mention one of the 
peculiarities of this form of carbon. 
If a malleable casting which on fracture 
shows the fine black vclyet surface 
is heated up very hh?h and thcnpluirged, 
all this amorphous carbon is dissolved, 
and the fracture shows the grain of a 
good tool steel. The same is often 
seen when a piece is hammered cold, 
and more especially when a casting 
that has become vm.rped is heated up 
and stra^htened. The grain in the 
latter instances will not be as good as 
in the first one, but it shows that to 
straighten a malleable casting pressure 
only without heat should be applied. 
This characteristic of the cwlxrn is 
often used to palm off malleable castings 


as steel ones, much to the disgust of 
the user and producer of hon6> fide 
“ malleable.” 

The tensile strength of the malleable 
casting should run between 42,000 lb. 
and 47,000 lb. per sq. in. ; though 
castings showing only 35,000 lb. are 
quite servicjeable for ordinary work. It 
is not advisable to run much l)eyond 
64,000 lb. per sq. in., for the resili¬ 
ence is reduced, and one of the most 
valuable properties of the malleable 
castii^ impaired. I have made much 
work running up to 63,000 lb. by the 
plentiful mldition of steel to the mix- 
tme in the open-hearth furnace. I do 
not, however, recommend tins, as 
wherever sucdi high results are wanted 
they con best be obtained by using the 
steel casting direct. 

The high resilience, or resistance to 
shock, in “malleable” is its most 
useful characteristic. It is well known 
in railnjad cindes that the ordinary 
steel wwting (jomes nowhere neivr the 
malleable for service cumlitions. Only 
where an exceedingly liigh tensile 
strength is recjuii’ed, as in the car 
couplers for the heavy modem trains, 
is the malleable (listing Iteing gradually 
replacetl. On the other hand, car 
(Mstii^s, formerly mode of grey iron, 
are now specified for malleable wher¬ 
ever possible, in the interest of greater 
strength and reduced weight. 

Before going into the composition 
of gocxl “ midleable,” it is necessary 
to look a little into its structure. 
Originally cast, to be perfectly chilled 
—that is, witli the carbon all com¬ 
bined, and a contraction of some ^ in. 
to the foot; the annealing process 
serves to expel the carbon fmm its 
state of combination, depositing it be¬ 
tween the crystals of the iron, not in 
the crystalline graphite of the grey 
iron, but as an amorphous form not 
unlike lampblack. At the same time 
an expansion equal to half of the 
original contraction takes place, the 
net result being a shrinkage allow^i^oe 
for the pattern identical with tha^^ 
grey iron castings of similar sliape 
thickness. 
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Bcwidefl tliifl expulsion of the carlicm 
from its combination, there is a re¬ 
moval of some of it from the outer 
portions of the casting. This amounts 
to nearly all in the to notlnng f 
in. inwarrl, I do not take kindly to 
tlie generally accepted theory that 
oxygon from the packing ponetnitos 
the casting, removing the carlK)n by 
burning it out. I have always found 
that when oxygen has access to the 
interior, through the open structure 
of the iron itself, this is also oxidised 
witli the carbon, and tlie whole presents 
a sorry sight. Whether, however, 
carbon iliffuses out or not in a good 
casting, I cannot say, and ho’-.e that 
this point will some day be taken up 
and settled by careful experiment. 

It will bo notetl tliat, owing to the 
removal of ^’a^yiug amounts of carbon 
from tlie skin to the interior, no carbon 
determination of a malleable casting is 
of any value unless the sample is token 
liefore the anneivl, and even then it is 
only go(Kl for the total carbon. For 
an amiealeil piece a sample taken from 
the centre of the fracture with at least 
I in. untouched around the drill 
would give a fair indication of the 
carbon contents, but cannot claim 
accuracy. 

In former days of charcoal iron alxmt 
4 • 00 per cent, carbon was the rule in 
malleable castings. In these days of 
cuke irons and steel additions to reduce 
the carlxin, this may run as low as 
2*75 per cent, liefore trouble ensues 
through excessive cracking ami shrink¬ 
ages. With the mo<lern demand for 
a iiigh tensile strength it is well to 
place the lowest limit at 2*75 per 
cent., and the upper limit for common 
work would be found in the saturation 
.point of this grade of iron, or 4 • 26 per 
cent. It is absolutely nece^iary that 
the hard casting be -free from graphite : 
even a small amount of this indicates 
an open stnicture, with consequent 
ruin to the work in the anneal from 
penetrating oxygen. To keep the 
earlxm in' the combined state is the 
func^n of the silicon percentage lu*- 
ranged for mixture, the rate of 


cooling due to the cross sec-tion, the 
pouring temperature, sand, etc. 

nic sulphur content is quite impor¬ 
tant, especially just now when we are 
getting the sweeping of the coiil mines 
for our fuel to a greater or loss extent. 
The {lercentagc should not lie allowcil 
to go over 0*05, though double this 
may lot a casting pias muster where 
good work is of no special object. Once 
the sulpliur exceeds 0*05 trouble may 
be expected. It is, therefore, wise to 
hold the pig-irons liolow 0*04 and to 
see that the fuel used is not t(K) rich 
iu sulphur. Manganese is seldom 
troublesome, as it docs not often exceed 
0*04 in the mixture, wliich means 0* 10 
to 0 * 20 in the casting. S hove 0 • 01 in 
the casting it begins to give trouble in 
the anne^, and therefore manganese 
as a general proposition should bo kept 
low. Phosphorus should not exceed 
0 * 22.5, anil is better kept below tliis. 

To get tlie proper silicon limit for 
the class of castings you have to nuike 
is the trick wliich mcivns citlier su(xi4rs 
or failure for your foundry. Tliis will 
l»o realised fnmi the fact that you do 
not know how your castings will come 
out until alxmt a week after they wont 
into the anneal. Now, suppose your 
mixture is wrong, and the silicon is 
cither too high, which means “low” 
or rotten work, or too low in the cast¬ 
ings, making them “ high ” (strangely 
coiitradictery, but nevertheless sliop 
terms in daily use, and dating back to 
the times when silicon was unheard of 
in midleablo works). This means 
hard-burnt white casUugs, stronger 
tlian the first-mentioned class, but 
etjually undesirable. You will not 
know of this until a whole week’s 
work, in all probability ec|ually batl, 
has bwn put into the ovens, and comes 
out in ite turn only t>o wander into 
the scrap pile. Naturally, disaster 
stares the inexperienced founder of 
malleable castings iu the face all the 
time, and only a good laboratory will 
keep him out of hot water, everything 
else lieing equal. It also show's the 
necessity for lietter protection to the 
buyer, who cannot be supposed to 
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ilistinguiKli. between a good and only a 
ftiir casting. In genci-^, we may say 
that the thicker the casting the lower 
the silicon allowable in order to get a 
white iron in the sand. Thus, the 
heaviest classes of work, the silicon of 
the casting, should nut exceed 0*45. 
For ortliuary work 0 • (if) is the point to 
Ikj sougiit for. Agricultural work may 
run up to 0*80, while the lightest 
casting may liavc 1*25 per cent, with¬ 
out danger, tliougU it is not advisable 
to ex<‘eed tliis limit for jinything. 

Aiiieriotu pi>u:tice diilers fioin the 
Euroiican in several respects. We 
have a comparatively short anneal, 
tliat is, wc aim at a conversion of the 
carl)on rather than its removal. Over 
there it is desired to get all carbon out, 
80 that a wroi^ht-iron casting, if it 
may be so called, may result. With 
much of the iron aist from crucibles, 
it is quite possible to make very fine 
grades of work, and tliis may account 
for higiicr prices for malleable than 
steel castings (laid in some (KU'ts of 
Kunipe. Imagine, however, wluiL 
would result if we had the crucible 
processes here, with our average pro¬ 
duction of some 35 tons daily in the 
larger plants, or some 80 in the very 
large ones. The common American 
practice is to use the reverberatory 
or “ air ” furnace, either with or with¬ 
out the top blast over the bridge to 
hasten the melting. There is always 
a blast iutro<luce<l uiuler tlie grates, 
unless indeed in our older works the 
chimney drai^ht is exceptionally 
good. 

About twelve years e^o the open- 
hearth furnace was introduced into 
one of our largest works, and it was 
my good fortune to gmn experience 
with it tliere. While not many malle¬ 
able estabUshments have the open- 
hearth furnace—1 cun count them 
on my fingers—yet it is undoubtedly 
the most economical melter there is, 
provided several things. One is that 
it must be kept busy as much as pos¬ 
sible, 08 only then its full economy is 
t^eu advantage of. Then, skilled 
Workmen must be kept in charge. 


This does not mean the steel melter 
with his liahit of lotting the heat take 
care of itself, ajid tapping a 10-ton 
heat five hours after charging, whereas 
it should come out in two hours and a 
half. But it means a man who will 
use Ids muscle freely to rabble up the 
heat, push tlie pigs into the bath as 
quickly as they can be cared for, mix 
his iron well, fire sliarp ami (juick, so 
tliat the pnicesH Tiecomes one of melting 
only, rather than a refining or burning 
out of laige (quantities of silicon and 
awbon. 'VV^ien these conditions pre¬ 
vail, the open hearth will prove a 
friend indeed, and turn out a most 
excellent product. 

Let us take fair conditions with 
three heats daily from a 10-ton open- 
' hearth furnace. Using producer gas, 
the fuel ratio is about one of coal to 
six of iron. In the reverberatory fur¬ 
nace tlic fuel ratio is 1 to 4 at 
best, and often only 1 to 2. It is 
not advisable to make larger heats 
’ than 15 to 18 tons, as the time cou- 
suiuijd in melting, and especially in 
' pouring from the small l^les after 
tapiiing, liecomcs so great that the bath 
is seriously damaged by undue oxida¬ 
tion and overheating. When the time 
comes for continuous melting in the 
malleable foundry, when heat after 
heat is taken ofi* as fast as the bottom 
can be patched up and the funiace 
charged again. Then will the com¬ 
plete economy of the open-heartli fur¬ 
nace be fully realised. Wo may then 
also see the tilting furnace of v^ue to 
us, though a device of my own, which 
1 iun using successfully in my own 
interests, and which allows the tap¬ 
ping from three sjioutB at different 
Icv^, successively has the advant^;^ 
of the tilting furnace for “ mtdleable ” 
without incurring the heavy first and 
running costs. 

For making malleable castings, the 
open-heu-th furnace should be pu^ed 
very hard for a time, ^most sufficient 
to collapse it, thra it should be checked 
before actmd damage is done to crown 
and ports. In this way a short sharp 
heat is obtained) the silicon of the heat 
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may be c^UcuIated for a 1 (»b of 20 
to 25 points, wliereas from S5 upwards 
ia the rule in other processes. Three 
hundred heats should be taken oif 
before repiars of several days’ diu^- 
tion are required, and a total of at least 
1000 heats only sliould necessitate 
practically a rebuildii^ with but little 
loss other than the reiractones. 

In the mean time, there has been 
much improvement in the air furnace. 
Strange to say, while the quantity of 
metal, the composition, excepting only 
in the phosphorus content, of tiie 
large roll and the malleable casting is 
the same, the air furnace used in each 
industry has boon developed on differ¬ 
ent lines. In msiking rolls we find the 
short, high, reverberatory chamber 
more on the lines of the copper fur¬ 
nace, while in the malleable industry 
the furnace ia long, very low, and con¬ 
tracted at the stack entrance. Wliilo 
formerly the hearth was practically 
rebuilt after each heat, at the present 
day several heats are taken off Ixfforc 
a new bottom is made. The bungs, i 
of course, always suffer, and herein the 
crown of an oi»en hearth is much im)ro 
easily cared for. But the poor efficiency 
of the fuel is an inherent <lifficulty 
which cannot .be overcome, and pre¬ 
sents new difficulties with every diange 
of quality. 

At the (ireseut time there is a 
gen^l difficulty with tlie coal used, 
which means castings with an undue 
amount of sulphur. These castings 
are wetdc and will some day wander 
into the scrap pile. When the next 
slump comes we will be confronted 
with a serious condition. This h^h 
sulphur scrap will come into the 
market; in fact, forced upon the 
’ founder, whenever his castings can be 
identifi^. They will be hard to use 
by him, and from the fact of h^h 
sulphur will not be avaikble for basic ! 
steel, as was the case formerly. There ' 
is then a neat problem, and one which 
will make the fortune of anyone who 
may discover an economical remedy, 
and 'that is the removal of sulphur from 
irost on a comm^uiai scale. I present 


this to our experimenters, and wish 
them success with it. 

The cupola still turns out a con¬ 
siderable tonnage of malleable castii^s, 
but this process will be gradually 
superseded by the furnace method, 
cliiefly on account of the better grade 
of work turned out by the latter. 
There is however one interesting point 
connected with the cupola process, or 
rather with cupola iron, which we 
must go into niorc fully in connection 
with its bearing upon the anncid. 
Cupola iron reejuires some 200® F. 
more than furnace iron to anneal it 
properly. This is a general proposition. 
It seems strange that it should bo so, 
but possibly the structure of cupola 
iron is so close that it requires mure 
effort to get the crystals apart and to 
effect the liberation of the carbon frotn 
its state of comlnuation. Wliether 
tliis is due to the contact of the metal 
with the fuel as it trickles down in 
thin strtJatns and dnips is lianl to si^y, 
but the difference certainly exists, and 
must 1)6 provided for in tUo ann«d. 

Naturally with a higher degree of 
heat the wastage of tlie annealing pots 
is more luiirketl, and the process l>e- 
comcH more expensive in this rcganl 
also, for our annealing boxes must be 
reckoned at a dead loss, winch is to be 
diluted, as it wore, by as long a life as 
possible in the ovens. 

In stwlyiug the annealing proc^ 
we find two extremes leading to about 
the same results, so &r as the carbon 
change is concerned, A short anneal 
at a very high heat is as effective as a 
com|Nvmtivcly long anneal at a much 
lower tomjKsrature. That is to say, we 
can annod, or rather cliauge the carbon 
in a casting, by placing it overnight in 
a melting furnace which has been let 
cool l)elow the melting-point of the 
iron, or do the same thing in the an¬ 
nealing oven at a much lower tempera¬ 
ture, but giving it a week’s time. Of 
the two meth^ the latter is by f^ 
the preferable, as it not only permits 
i the change in the carbon, Imt also 
I gives the carliun time to get out. 

I Then, ^ain, the chances of burning 
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tho caKtinga in the anueal are ohvijited. 
The result is a good reliable casting, 
while in the hurry-up processes one 
never knows whether they are annealed ; 
at all. Sometimes they are and often 
they are not. Malleable foumlers, j 
therefore, while exx>erimenting for 
generations on short annealing lines, 
Yiave come to recognise that the liest 
all round and safe method is to arrange , 
matters so that an oven may be r^ru- 
larly recharged on the same day of tho 
Bucccptiing week. 

We may <lescribe the annealing pro¬ 
cess by a curve which runs up quickly, 
remains horizontal for a short time, 
and then drops very gnulually. Tliat 
is a sharp heating up, in the shortest 
safe time possible, then a slmtting olf 
of the dam})ers and maiiitsuuing of the 
temperature eveiUy for a period of, 
say, two full days at least, and then a 
gradual cooling down to at least a 
black beat l)efore <lun»ping. Here is 
where misUtkes are often mswle, an¬ 
nealing pots Iveing tlrawn red-hot be¬ 
cause some particular casting is wanted 1 
badly. The castings are red-hot, when I 
the air touches them ; the delicate re¬ 
action of the carlsm is disturbed, an<l ' 
an inferior material results, I liave 
always had softer, more malleable 
iron from tbc anneals wliich liatl the 
extra Sunday to l)ecome cold in the 
oven, and were cold when dumped on 
Monday morning. 

An oven (Mil l)e brought up to heat 
as quickly as may be, tlie fuel waste j 
to this ^ing alone considered. In 
rities where the smoke problem exists, 
more time is re<iuired than in the 
open country. For a fair-sized oven , 
at least 86 hours are required to bring j 
it up to heat—a pyrometer should | 
alvtuys be used to teat this—and then i 
it should be held there. | 

As to the actual temperatures there 1 
ib tius much to say. Furnace iron of 
average thickness must have received 
over 1260*’ F. after coming up, until 
cutting off the heat, to bo safely 
annealed. Perhaps even then some 
of the work must be put back for 
another anneal. A safer limit is 


1860" F., and no more is necessary. 
This temperature miist exist in the 
coldest part of tho furnace, or usually 
at the lower part of the middle in the 
front row' pots. As a rule, the upper 
space of an oven is some 200" F. higher 
than this, although I have succeeded 
m building ovens in which there wiw 
but a difference of 100"F. throughout 
the whole interior space, the tempera¬ 
tures being measured with a Le Chate- 
licr clomcut 20 ft. long. 

Translating these temperatures, we 
find that 680" C. is the lowest point for 
successful annealing of furnace iron, 
wliilc 780" C. is the safest one. For 
cupola iron the temperature should he 
about 860° 0. (Dr. R. Moldenke.) 

(6) Malleable castings are peculiarly 
ada])ted to the requirements of four 
great closes of work—agricultural 
implements, railway supplies, carriage 
and baniess castings, and pijie fittings. 
Were it not for the fact t^t utalleable 
aiat iron is not adapted to the heavier 
sections, it would be a sharp com¬ 
petitor to l,hc grey-costing industry. 

In its manufiwturo the B{)ecial n^e 
of iron called “ malleable Bessemer,” 
or “ malleable coke iron,” is the prin- 
cipid material used ; tho charcoal irons, 
though uneijualled foi!^ value, being 
confined to tlie regions where they 
cjui compote with the cheaper coke 
irons. The silicon should be 0 • 75 to 
1 • 50 per cent. ; phosphorus under 
0*200 j)er cent. ; while sulphur should 
1)6 l)eluw 0*04 per cent, if possible. 
A pig-iron higher in sulphur, in reality 
an “ Off-Bessemer, ” wliile meeting the 
silicon specifications perfectly, should 
not 1)6 used except in limited quantity, 
and then ou'efully washed. 

With the pig-iron, hai^ sprues 
(unaunealed scrap), steel, and also 
malleable scrap are charged. The latter 
two materials are very' good to add to 
the mixture, as they raise the strength 
of the casting very considerably. Care 
must be taken not to add too much, 
as this reduces the carbon to a point 
where fluidity and life in the melted 
metal is sacrificed. 

“Malleable” is produced in the 
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cupola, the reverberatory furnace, aud 
the ojwu hearth. The firat proceas, 
under onliuary conditiona, is the cheap¬ 
est. The in)U made is, ho>vever, by 
no means the best. Test liars made 
of cupola iron seldom run aliove 40,000 
lb. i)er sq. in. while with furnace iron 
there is no difficulty in getting a few 
thousand poiuids more. The moat 
serious objection to cupola iron is its 
poor liehaviour under the bending 
test, the deflection being very sliglit. 

In the revorlieratory ami in the open 
hearth the fuel is not in contact with 
the metal, aud the result is much more 
satisfactory. The metal in these 
furnaces may cither be caught iu t^e 
(udinary hund ladles, or it is tapped 
into a large crane ladle aud conveyed 
to the distributing point, aud there 
emptied into hand ladles as required. 
When tiqiped into hand ladies, tlie 
time taken is a serious item, for the 
beginning and the end of the hei»t will 
bo two different things. The latter 
iron especially will bo inferior, as it 
vfoa subjected to the oxiilising effects 
of the flame much lunger than the 
first part. As a rule, this difficulty 
is somewhat remedied by {wuring the 
light work first, tlxe hoavior pieces 
coming later,*whon the silicon liM 
been lowered too much for good light 
castings. With the crane ladle pour, 
the moulder has much Ibss space to 
travel over, and this will doubtless be 
the coming method. 

It takes a good man in the foundry, 
as well as in-the pattern shop, to 
jhmxdle mailable castmg questions pro¬ 
perly. The gating should be done to 
avoid the shrinka^ effects as much as 
may be, while the little tricks that 
.dan be applied make a surprising dif¬ 
ference in the mouldir^ loss. As a 
consequence, some malleable works 
seldom lose more them 10 per cent., 
while in others 20 per cent, and over 
' is the rule. 

After the castings havebeen tumbled 
lih^ go to the annealir^j-room, where 
they, are packed in mill cinder or iron 
ore in cast-iron hoxos. These are 
G^ully IhUd.up, aud heated up in 


suitably constructed ovens for the 
space of five or six days. It usually 
takes 36 to 48 hours to get the oven 
up to heat, the temperature ranging 
from 1600® to 1800° in the oven, 
the boxes having a somewhat lower 
temperature at the coldest point. 
When the fire is extinguished, the 
dam|)ere are closed tight, aU air ex¬ 
cluded, and the oven allowed to cool 
very g^ually, often but 400° F. the 
first day. After the castit^s come 
from the anneal, tlxoy are again tumbled 
to remove the burnt sade, and they 
are chipped and ground for shipment. 

The hard castmg should have its 
carbon practically in the combined 
state, while the annealing process 
should convert this to the so-called 
temper, or annealing carlion. A well- 
annealed casting should not Ixave much 
over 0*06 to 0*12 per cent, combined 
carbon remainmg in it. Under-an¬ 
nealed castings can be readily detected 
by their brittleness, but it takes much 
experience to be sure that a casting is 
over-annealed. There is a material 
dittereuce between the strength of an 
over-annealed casting and a normal 
one. Two bars were taken from each of 
five heats. One bar from each set was 
given the usual anneal, aud the others 
were re-annealed. The avei^^ tensile 
strength of the first set was 50,5201b. 
per sq. in., the average elongation 
being 6? p^ cent, in 6 in. The re- 
onnealea set had an average tensile 
strength of 43,510 lb. per aq. in., the 
average elongation being 61 per cent, 
in 6 in. Over-annealing had therefore 
cost the metal some 7000 lb. of its 
strength. 

The fact that malleable castings are 
little understood may account for the 
limited way in which they are specified. 
'VlHule ^me railroads specify the mix¬ 
ture, composition and strength of grey 
castings, they do little in the way ai 
the m^eable. One railroad for which 
I made castings, called for 40,0001b. 
per sq. in., and an elongation cd 5 per 
cent, in 2 in. for sections | in. and 
under, and 30,000 lb. per sq. in., 
with a corresponding elongation of 2ji 
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per cent, for aections f in. to 1 in. 
thick. 

To show t<.> what degree some 
foundrioR are making inm for theHO 
demandH, 1 took test-pieces from Bomc 
of their castings. The tensile strength 
and elongation in 6 in. of these jMeccs 
was as folloiTO :— 


«, . Per cent. 

Lti. iwr «(i. In. 

No. 1 35,0S0 and 4-7 

„ 2 31,410 „ 3-3 

„ 3 37,340 „ 4-2 

„ 4 4,5,050 „ 4-0 


It was also mther odd that the 
thicker pieces showed the better iron, 
for usually founders err in tlxe pouring 
of heavy castings with mixtures in¬ 
tended for light work. 

*‘Malhiable” can be made up to 
60,000 lb. ptn* sq. in., though tins is 
not advisable, os the shixsic-resisting 
qualities are sacrificed. Yet, as S|>eci- 
fications become more severe, the 
genciul quality of this chtss of castings 
will be improved until we get a more 
reliable article, an<l which caji better 
resist the encroachments of the steel 
casting. (‘Journal of the American 
Foundrymen’s Association.’) 

(c) Tlio term malleable-iron castings 
means an iron that has been cast into 
any desired shape, and then malleable- 
ised by removing the carbon by a pro¬ 
cess of annealing, wluch consists in 
burning off the whole or a j)art of the 
carbon combined with the iron from 
which the casting were made. In the 
manufacture of malleable iron castings, 
the first object is to got the proper 
kind of pig-iron, for all iron is not 
suitable for making malleable iron by 
the process of ann<»ding. From the 
stat^ in which carbon exists in cast- 
hon, this has been classified into 3 
princi|)al subdivisions. The first is 
“grey " mot^or “No. 1 foundry p^,” 
in which the carbon is not combined 
with the iron, but is in the graphitic 
state, and nwy be seen in large flakes, 
when the iron is broken. Th^ flakes 
are sometimes called “tissue” and 
“ black-lead.” The second division is 
3 


“mottled ” cast iron. In this the car¬ 
bon is portly combined with iron anti 
partly in the graphitic stivte, whitdi 
gives the iron a spotted or mottled 
appearance. The third division is 
“ white ” cast iron. In this the car- 
l)on is combined with the iron, and is 
unseen. 

(Jrey or No. 1 foundry iron is best 
for ordintuy foundry castings, because 
it contains the most carlmn, and is 
softer and will remain fluid longer than 
either the mottled or white irons, yet 
it is not best for malleable castings, for 
the carbon in it is not combined with 
the iron, and in ctmverting the castings 
into mallcjjihlc iron, the carbon is ex¬ 
tracted from the iron without molting 
tlie castings, and if this class of iron is 
used the castings will be full of small 
holes after they have been malleable- 
iscd, and will not have the required 
strength. 

The iron that will make the best 
malleable oistings is white cast iron, 
for in this the carbon is completely 
combined with the iron, and when it is 
abstracted from it by the annealing 
process, it leaves a perfectly sound and 
smooth casting. But in using this 
iron for malleable castings another 
trouble arises. The iron contains so 
little carbon that it will not retain its 
fluidity long enough to lie run into 
light castings, and almost all malle¬ 
able castings are very light; so that 
this ckisH of iron cannot be used. 

As the grey or No. 1 foundry iron 
contains too much carbon, and the 
white iron too little carbon, the beat 
iron for malleable castings must be the 
mottled iron which is l)etween the two 
extremes. This iron is always lu^cd 
for malleable iron cas^gs, and none 
but the very best brands of cold-blast 
charcoal mottled iron will produce a 
good malleable casting. 

Iron for malleable castings may be 
melted in a cupola or in either of the 
reverberatory furnace. But the iron 
molted in a reverberatory furnace 
always produces by far the best cast¬ 
ing ; for the iron is not melted in con¬ 
tact with the fuel, as in the cupola, 
1 
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and it is not deteriorated by the im- j 
purities coutjvincd in the fuel. There 
is also the advantage that, should the | 
iron contain too much carbon, |)art of 
it may be removed by the oxidisiug ! 
action of the flame. 

As most malleable castings are veiy 
small they arc generally moulded in 
snap-fiasks, with greensand, from 
metallic patterns or match-pliites. 
The castings, before they arc annealed, 
are as hard and brittle os gliiss, and 
they must I* handled with care to 
prevent breaking. These Cikttings are 
put into a tumbler or rattle barrel, 
where they ^ cleaned of all adhering 
sand, and become poUshe<l by mutued 
friction; to anneal them properly it 
is very essential that they should be 
thoroughly cleaned. The cleaned cast* 
ings intended for conversion into malle¬ 
able iron, are next packed into iron 
boxes with alternate layers of fine iron 
scales from rolling mills. The boxes 
are then closed at the top by a mixture 
of sand and clay, and all the cracks are 
carefully luted, to prevent the admis¬ 
sion of air. Ilie Imxos are next put 
into the annealing oven, where they 
are subjected to a white heat, not suf¬ 
ficiently hot, however, to melt the 
boxes. They are kept at this heat for 
a week or more, and then allowed to 
cool off gradually. After the castir^s 
have been properly annealed, they are 
covered with a film of oxide of differ¬ 
ent colours, and resemble in appearance 
that kind of Champlain iron ore called 
peacock ore. .These various colours of 
the oxide are a sign of good malleables. 
This adherent oxide is removed from 
the casting by uiother passage through 
the rattle barrel, and the proc^ of 
malleable iron m^ing is finished. 

Powdered iron ore is sometimes used 
in place of iron EK^es, but it is not so 
gO(^, for it contains more or less dlica 
and earth, which at the temperature of 
the anne^hg oven, will fuse and form 
a slag or cinaeo*, and prevent the oxi- 
, disisg action on the castings. Fen* this 
roasra, Bcalea are to be pr^erred, and 
care’ shouU' idways be tB&en to keep 
thwn as free.from earthy matter as 


possible. In every ‘ ‘ heat ” or anneal¬ 
ing operation, the scales part with some 
of their oxidising properties, and before 
they are again used they must be 
pickled and reoxidised. This is done 
by wetting them with a solution of sal- 
ammoniac and wat<n*, and mixing and 
drying them until they are thoroughly 
rusted, when they are again ready for 
use. The annealing Iwxes were for¬ 
merly made of soft iron, hut at present 
they are mostly made of hard iron— 
the same as the castii^ are mtwle of. 
The hard-iron boxes l^ome annealed 
the same as the castings, and will last 
longer then tlie soft-iron boxes. These 
boxes arc generally made alK)ut 20 in. 
long by 14 in. wide and 14 in. deep. 
They are set one on top of another in the 
annealing oven, but never more tlian 
two high. Tlie lower one has a bottom 
cast in it, but the top one lias no 
bottom, and is merely a frame set on 
the lower box. These boxes only last 
a few heats, and the small boxes are 
said to last longer than the larger ones. 

There are several different kinds of 
annealing ovens in use, and some very 
important improvements have been 
m^e in their construction in the last 
few years. The best in use at the 
present time is one with a fire on each 
side of it, and so arranged that the 
flame from the fuel does not enter the 
oven or strike the boxes. This oven 
is not allowed to cool off, but is kept 
hot all the time, and at one end there 
is a door through which the annealing 
boxes are removed while at a white 
heat, and are replaced by cold ones. 
The door is then closed, and the box^ 
heated to the required degree. This 
]^d of oven is most economical in use, 
for it requires less fuel than any other, 
and is not injured by exj»mion and 
contraction in cooling and reheating, 
as the other ovens are. When anneal¬ 
ing the casting in the oven, care should 
be taken to not have the temperature 
of the oven too high, nor the heat too 
prolonged, or the castings may be 
burned and h^ened after they have 
been softened. After the casting have 
been thoroughly decarbonised by an- 
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nealing; in the oven, they arc virtually 
a coininorciully pure iron, and arc the 
wwnc m wrouj^ht-iron without fibre, 
and fibre nwy Ikj iuijiarted to them by 
rolling or hammering. Yet those 
castings without fibro are sometimes 
equal to the best wrought iron for 
strength, and may be lient double when 
cold without breaking them. (‘ Iron 
Age.’) 

(d) The process is conveniently ap¬ 
plicable only to small castings, although 
picoe.->(jfconsiderablc8i5«iarc8omctimc8 
thus treated. Handles, latches, and 
other similar Jirtieles, cheap liarness 
mountings, plouglisliares, iron handles 
fur tools, wheels and pinions, and many 
small parts of miw^hinery are made of 
malleable Ciist iron, or as steel castings. 
For such pieces, charctw-l cast ii’on of 
tlie best quality should he selected, in 
order to ensure the greatest possible 
purity in the malleable product. The 
castings arc made in the usual way, 
and are then embedded in oxide of 
iron—in the form, usually, of hematite 
ore—or in peroxide of manganese, and 
exposed to the temperature of a ftill 
red he4vt for a sufficient lengtli of titiie 
to onsure the nearly complete removal 
of the (!Jirbon. Tlie process with large 
pieces requires many days. If the 
iron is carefully selected, an<l the de- 
carlwnisation is thoroughly performed, 
the castings are nearly as strong and 
sometimes hardly less malleable tbm 
fairly good wrought iron, and they can 
be workeil like that met^. They will 
not weld, however. The pig-iron 
should ha very free from sulphur and 
phosphorus. The l>est niakers liave 
usually melted the metal in crucibles 
havii^ a cai»city of 60 to 75 lb., 
keeping it carefully tJovered to exclude 
cinder and other foreign matter. The 
furnace is similar to that of the brass 
foundry, 2 to 2| ft. square, and the 
fire is kept up by natural draught. 
The temperature is determined with 
sufficient accuracy for the practical 
purposes of the iron-founder by with¬ 
drawing a portion on an iron hor. If 
hot enoug]^ the drop bums on ex¬ 
posure to the air. If right, the metal 


is poured (]uickly. The cementa¬ 
tion,” or dcct6rlH)niHation, isconducted 
in cast-iron l)OXC8, in which the ar¬ 
ticles, if small, are packed in alternate 
layers of the decarbonising material. 
.As a maximum, about 800 or 1000 lb. 
of castings are treated at once. The 
largest pieces require the longest time. 
The fire is quickly raised to the maxi¬ 
mum temperature, but at the close of 
the procois the furnace is cooled very 
slow’ly. The operation requires 3 to 5 
days with ordintury small castings, and 
may take 2 weeks for large pieces. 
This pn)ce8s was invented in 1769. 
I!)ecarlK)ni8ation is often performed, in 
the production of steel castings, by a 
process of dilution accompanied with 
possibly some ‘' dissociation." By the 
preceding method the carbon takes 
oxygen from the surrounding oxides, 
and passes off as carbon monoxide 
(carlK)nic oxide); in the process now 
referred to the carbon of the cast iron 
is sluu'ed between the latter and the 
wrought iron mixed with it in the 
melting-pot, and a small jwrtion may 
possibly off oxiilised. The latter 
motJiod has been |)ractised to some 
extent for a century. Selected cast 
iron and good wrought iron are melted 
down together in a crucible, and oast 
in moulds like cast iron. The metal 
thus producefl contains a jiercentage 
of carbon, wliich is determined by the 
proportions of cast and wrought iron 
in the mixture, The amount is so 
Nmall, frequently, that the castings can 
be forged like wn)ught iron. 

(c) The ‘ Chemisohe Centralblatt ’ de¬ 
scribes the following method practised 
in Gennany for the preparation of 
malleable cast iron : It consists of two 
operations : (1) pouring the cast iron 
into moulds, and (2) removing part of 
the carbon contain^ in the castings. 
This is conducted in so-called tem¬ 
porary ” furnaces, wherein the casting 
are brought into contact with sub- 
stances containing oxygen and heated 
to redness. The result is the forma¬ 
tion of a very tough material, poor in 
carbon. The castings, cont^ed in 
cast-iron vessels, are placed on a layer 
X 2 
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of oxidising substances^ and the inter* 
vening spac^ are filled up with the 
latter. Oxide of zinc, hammer scale, 
brown wd red iron omi, are used for 
this purpose—mostly the latter. The 
operation lasts 24 to 36 hours, and 
depends on the dimensions of the iron 
to be tempered and the degree of tem¬ 
pering. With r^!;anl to the latter, 
the Imiits are witl^ a wide range, as, 
with a correct formula for mixing, it 
is possible to absorb the wholo of the 
carbon. It is best to use iron free 
from manguiese and containing amor¬ 
phous carbon—that is, white pig-iron. 
The tempered iron forms an excellent 
material, and compares favourably with 
malleable iron 8& to firmness. Tt can 



Manures and their 
Uses. 

{ There are five sulwtances which act 
I as pianures, and all the host of fertil- 
isers on the market derive their value 
I from the fact that they contain one or 
I more of these l)odie8. The five arc; 
j nitrogen compounds, phosphates, pot- 
j ash compounds, lime, and organic 
I matter. The first three benefit the 
plant alone, the other two also improve 
the texture of the soil. 

Nitrogenous Manures.—The 
general ettect of nitrogenous manures 
is to i)romote vegetative growth and 
leaf j)ro<luction ; they are, therefore, 
of special value on plants like uabliage, 
spiiuuh, and gross, where much loaf 
development is wanted, and for herb¬ 
aceous plants where v^orous growth 
is iiecessjirry. Not only do they pro¬ 
mote loaf production in good “ grow¬ 
ing ’* weather, but they do so at other 
times as well, so that when growth 
hivs been bn>ught to a stamlstill by a 
cold spell, it may be started again by 
the addition of a suihvble nitrogenous 
manure. Indeed, the inhibiting effect 
of low tempenitures on assimilation 
and growth seems to be considerably 
modified by the addition of nitrogenous 
futKlstUff. 

Of all nitrogenous manures the 
quickest to act is nitrate of soda; it 
is, therefore, the most valuable in an 
emergency. Aitpliod at the rate of 
1 11). to the roil, it is very useful 
when young plants are being kept 
back by cold weather, or showing the 
yellowing of tlie leaf cliaracteristic of 
a hwl condition generally. Tlie writer 
has used it with advantage on youi^ 
poiu) chocked by the cold and su^eriug 
meanwhile from the attack of slugs; 
it is idso beneficial to young carnations, 
the growtl) of which may have been 
similwly retarded. Similofly, a poor 
lawn may bo improved by nitrate of 
soda; so long as the grass roots are 
still olive, it causes growth to start 
earlier and to cover up the bare places. 
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lu general, wUenever an early start is 
Mranted, either to setmre greater growth 
or lu enahlo tlio plant to grow away 
from some (letit, a small drestditg of 
nitrate of soda at the rate indicated 
above may be expecte<l to prove bene¬ 
ficial. Another effect of nitrate of 
soda is to improve the colour of the 
plant. Cabbages may be greatly 
un{>roved in appearance by applying 
two small dresHings, one about five 
weeks, the other aliout two weeks, 
bcfoie they are to be cut; they thus 
get a brighter, fresher colour than 
they would otherwise liavc had. A 
similar improvement is effected in 
spinach. 

Ciire is noccssary in applying nitrate 
of soda. Like oUier saline manures, 
it should not be put on to dry soil, 
nor should the salt get on to the 
young foliage. The most satisfihctury 
way is to dissolve the pound in about 
2 gal. of water, and to pour this solu¬ 
tion on to the soil. 

Though not quite as useful as nitrate 
in an emergency, sulphate of ammonia 
is practically equal to it for all ordi¬ 
nary purposes, and for some special 
purpose it is considered superior. 
Thus it is found to l)e better for 
potatoes ; it increases the yield witli- 
out injuriously affecting the quality. 
There is a common belief amoi^ barley 
growers, which is prol)ably well 
fuuudod, that their crop is affected in 
the same way ; tlie yield mcreases, 
but the quality does not deteriorate. 
Its general etiect of promoting vegeta¬ 
tive growth is sometimes of advantage 
to the exhibitor who wishes to keep ' 
his plants growing a little longer. 
Ch^sauthemums and other plants, 
which promised to be over a few days 
before the show, have been kept going 
for the necessary time by applying a j 
small amount dksolved in water. 

Asa dresring for the kitchen garden 
and herbaceous border, 1 lb. to the 
rod, applied with the precautions given 
above, is probably sufficient; thfe 
quantity contains somewhat more 
nitrogeu than does a pound of nitrate 

80 ^. 


Phosphates.—The second mauu- 
rial constituent is ph<»pboric acid, 
invariably, however, combined as ph(^- 
' phate, and nearly always os calcium 
phosphate. Four important fertilisera 
owe tlieir value to this body—super¬ 
phosphate, l^ic slag, bone manures, 
and ordinary Peruvian guano. Phoe- 
I phates tend to produce a fibrous root 
development, and are very useful for 
plants like turnips and potatoes, which 
depend to a largo extent on a proper 
development of fine roots near the 
surface. Probably, most herbaceous 
plants would l)e found for this reason 
to l>encfit by phospliatic manures. 
Anotlicr valuable function is that they 
promote the ripening processes, so 
that a crop well manured witii phos¬ 
phates wUl finish soonm: and ripen 
better tlian another recriving none. 
This is often strikingly illustrated in 
(^^ricultural practice. Wheat, in the 
northern parts of Engiamd, dressed 
with phosphates, has been observed to 
ripen 10 days or more earlier than 
other wheat in the ne^hbourhood 
which had had no such dressing. On 
the Eothomsted plots the barley man¬ 
ured with phosphates takes on a bright 
golden colour, whilst the control plots 
are stiU green. Garden crops wanted 
to ripen early should, therefore, always 
be supplied with phosphates; to men¬ 
tion only two instances, both tomatoes 
and early peas have been found to 
benefit considerably. Flower produc¬ 
tion also seems to be promoted 
phosphates, and we find the manorial 
recipes favoured by successful ex¬ 
hibitors of tuli^, of roses, and of 
chrysanthemums. All agree in includ¬ 
ing phosphates. 

On gn»8 land they have the effect 
of oucoun^ing clover, so that a lawn 
which ori^nally was almost entirely 
grass may have its character consider¬ 
ably altered by one or two phosphatic 
^essings. This has long been known ; 
it was observed in Chesliire a centtuy 
ago, and was one of the reasons why 
bone manures becanie so exceedingly 
popular on pasture land; in feet, some 
of the less educated fermers used to 
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allege that the clover sprang from the 
bones! Of course, clover is not always 
wanted on a lawn, but wherever it is 
desired, phospliatic manure will help 
to encourage it. On the other hand, 
nitrogenous manures—nitrate of soda 
and sulphate of ammonia—favour the 
grasses, so that the clovers tend to 
Wome crowded out. By takii^ ad¬ 
vantage of these two focts, the gardener 
can generally control the proportions 
of grass and of clover on his lawns, 
though, of course, suliicient time must 
be allowed for the crowding-out pro¬ 
cess. 

Of the three phospluitic manures, 
Bupurfiliospluito is the (quickest to act, 
and the one most gencnUly useful iu 
spring and early suniincr; it should 
applied at the rate of about 3 lb. 
to the rod, all lum^w to be previously 
broken down, so that the distribution 
may be fairly uniform. It may l)e 
put straight on to the soil, but should 
not touch the young foliage. On heavy 
clay land tlial tends to bo cold, basic 
slag at 5 lb. to the n>d is letter; by 
pr^erence this should go on iu autumn, 
but it can still l>e applied now. When¬ 
ever during the course of the year 
trenching is being done in ganlens 
where the sulmoil is clay, it is always 
an advantage to <lig into the bottom 
spit about 10 lb. of basic slag to the 
1 ^. 

Ordinary Peruvian guano at the 
rate of 5 or 6 lb. to the roil is an 
admirable fertiliser when applie<l iu 
autumn, but at this perknl of the year 
is less useful than superphospl^te. 
Prol»bly most gardens would ^iiefit 
by the applicatiou of phosphates where 
these do not already enter into the 
scheme of manuring. Dung, tlie 
staple dressing of the horticulturist, 
contuns an insufficient quantity, and 
it is usually advantageous to add a 
little more. 

Potash Compound. — Coming 
.now to potash, tins serves ^veral 
important functions, but it is less 
frequently necessary as a special man¬ 
ure, since dung contains a fw amount, 
and a .good dressing of dui^ often 


supplies all that is needed. There 
are, however, certain cases where mure 
is wanted. In some way, not yet 
understood, potash helps the plant to 
make the food it stores up for the 
next generation. For instance, it 
increases the store of sugar in the 
sugar beet and mangold,and it increases 
the starch in tlie potato and the grain 
of wheat; it is, therefore, regularly 
applied to these crops. Another 
characteristic effect is tlxat it proloi^ 
the life of the plant. The*fruit-trceB 
oii the potash^I^ots of the Wye College 
exi>erimcntal fruit garden keep their 
leswes longer than the others, and a 
siniilar lengthening of life also ap{)ears 
to tiiiko pla(^ on some of the Kolham' 
sled |K>taHh ])lots.^ Tins, perliajw, 
iwcounts for the great value of potash 
manures on tliin, clialky, or sjMidy 
soils, where the plant tends to ripen 
and finish off rather too s(h>u to admit 
of maximum crops. Further, potash 
checks rank growth, and is useful in 
correcting an excessiveautumn dressing 
of dung. This is clearly demonstrated 
on the Uothamsted mangold plots; 
where large amounts of nitrcgeuuus 
manure without jtotush are applied, 
the growth is exceedingly rank, and 
the plants are liable to disease, but 
where pobish is added the plaute ore 
healthy, and show an increased yield. 
Without potash the extra nitrogenous 
manure is worse than wiksted; with 
potash it exerts its full effect. I^otash 
is always worth tryi^j in a garden, 
where the rankness of the foliage and 
the bad colour of the flowers indicate 
a disproportionately large amount of 
nitrogen iu the soil. In fact, when¬ 
ever etdour of flowers or fniit needs 
improving, potash may be useful. 
Potash manuring has al^ Ireen found 
to benefit bush fruit; its effect on 
grass land is often to encourage clover. 

Several potash fertilisers are ob¬ 
tainable, but perhaps the most gener¬ 
ally useful Is the sulplrate, which may 
be used at the rate of 3 or 4 lb. to 
the rod. The muriate may also be 
used, but there was, and to an extent 
still is, a prejudice agunst it on ac- 
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count of a supposed bad effect on the Superphosphate and dissolvetl bones 
quality of potatoes ; the case is not should not be mixed with Iwsic slag 
definitely proved, but most ganleners or precipitated phosphate, as this 
would probably pi*efer the sulphate, results in the soluble phosphate of the 
with its clean record. Kainit may be 8Ui)er or dissolved bones becoming 
more suitable where the garden is run insoluble. I’ohwh manures (kainit 
for profit, but it should go on only in and sulplmte and muriate of potasli) 
autumn or early spring. should not be mixed for more than a 

Organic Iffatters.— Lime and few houi-s with any “dissolved” 
organic matter are of etjual importance manure (e.g. superphosphate and 
with the manures mentioned above, dissolved Ijones), not b^use anything 
and each produces a characteristic is lost, but simply because the mass 
effect shown by nothing else, but they becomes smeary and unsowable. Gene- 
also should be applied in the autumn, rally speaking, the sooner a mixture 
As a general (Iressing for the kitchen of manures is sown after it is made, 
garden or lierljaceous border, a mixture the better. Some mixtures, as has 
of 1 Ib. of nitrate or sulphate of am- been indicated, get smeary, others get 
monia, 3 lb. of superphosphate, and lumpy, while others, like basic slag 
3 Ih. of sulphate of potash may be and kainit, may actually become a 
tried. But without doubt the great hanl, solid, stone-like mass. (‘Leaflet 
advantage of artificial manures is that No. 30 of the Board of Agriculture 
the gjirtlener who has made himself and Fisheries.’) 
ac({uaiuted with their eHects can use 
the particular manure or manures 
necesEUiry to obtain just tliose results 
he wants. (‘ Gardener’s Clurouicle. ’) 

Mixing Manures.—A word of 
umtion may be given as regards the 
luixing of artificials. Probably it is 
n')W uni>’er8ally known that sulphate 
of ammonia must not be mixed with 
any manure holding free lime, notably 
basic slag, and precipitatc<l phospliate. 

The immediate result of making such 
a mixture is the lilieraUou of free 
ammonia, whose presence in the air 
can at once be det^ted by its pungent 
odour. If it is desired to apply sul- 
phate of ammonia with one of these 
Bul»tance8 to any particular area of 
ground, the phosphate should be put 
on a mouth or more before the other 
substance. Sulpliate of ammonia may, 
however, be mixed witli the other 
ordinary manure, such as superphos¬ 
phate, dissolved bones, bone-meal, 
kainit, sulphate and muriate of potash, 
and nitrate of soda. Nitrate of soda 
should not be mixed with superphe^- 
phate, dissolved bones, or dissolved 
guano. Not only does such a mixture 
result in the loss of more or less 
nitrogen, but the mass is apt to 
become sticky and difficult to sow. 
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Marble Working and 
Cleansing. 

(Sa also Mosaic-Work, Polishinq, 

Clkansinu, Sand-Blast Etohino, 

ETC.) 

Cutting and Shaping.—Marbles 
are generally cut up in the same direc¬ 
tion in which they arc quarried ; this 
is known as sawing with the grain. 
Sometimes it is necessary to cut them 
against the grain, whicli renders them 
more diificult to work. Some uwbles 
can only be sawn in the direction in 
which they Jiro cut up. The marble 
worker is often obliged to rough-hew 
and work without the help of the saw, 
casings, columns, and otJier articles 
with curved outlines ; sometimos, but 
rarely, he re-works with the chisel 
badly executed sawings; he then 
squares each piece with the saw or 
chisel to the re<.]uired dimensions, and 
finally mounts the marble upon its 
stone core, and sets up the work in its 
place. The working of mouldings 
takes much time and trouble. The 
first operation is to saw the arris, then 
to work with a notched cliisel, making 
seveml successive groovings, on account 
of the contour and expansion, in which 
but veiy small pieces of the material 
are taken, for fear of splintering it; 
finish with small common chisels, which 
should be sharp and well tempered. 
Cylindrietd pieces, such as round pedes- 
t^, columns, Urns, and vases, are 
worked with a chisel, and then if 
portable, finished on a turning lathe. 
Wlieu it is impossible to place the 
peces in a lathe, they are tliickly 
grooved, bolstered with the puncheon, 
and the desired contours obtained by 
means of thick panels ; tliey are then 
worked with a small chisel, which re¬ 
moves the dust, and thus prepares the 
mirble for polishing. 

Polishing. — (a) Polishi^ in¬ 
dudes five op^tions. Smoothing the 
roughatas left by the burin is done by 
rubbing the xuarbk with a piece of 


moistsandatonofor mouldings. Either 
wooden or iron mullers ore used, crushed 
and wet s^dstoue, or sand, more or 
less fine, according to the degree of 
polish required, being thrown under 
them. The second process is continued 
rubbuig with pieces of pottery without 
enamel, which have only been Inked 
once, also wet. If a tuiUiont polish 
is desired, Gothland stone iii8t(^ of 
pottmy is used, and potters’ clay or 
fuller’s earth is plac^ beneath the 
mullcr. This operation is performed 
upon granites and porphyrj' witliemoiy 
and a lead muller, the upper jiart of 
which is encrusted with the mixture 
until reduced by fricti<m to clay or 
an inipal]»able powiler. As the ])uli8h 
depends almost entirely on these two 
operations, care must be taken that 
they are |)erformed with a regular and 
sternly movement. Wlicn the marble 
has received the first polish, the flaws, 
ca\'ities, and soft spots are sought out 
and filled uith mastic of a suitable 
colour. Tills mastic is usually com¬ 
posed of a mixture of yellow wax, 
rosin, and Burgundy pitch, mixed 
with a little sulphur and plaster passed 
tlirougb a fine sieve, which gives it 
the consistency of a thick paste. To 
colour this (lastu to a tone analogous 
to the ground tints or natural cement 
of the uiatorial upon which it is placed, 
lampblack and rouge, with a little of 
the prevailing colour of the material, 
are i^ded. For green or red marbles, 
this mastic is sometimes made of gum 
lac, mixed with Spanish s^ing-wax 
of the colour of the marble; it Is 
applied hot with pincers, and these 
parts are polished with the rest. Some¬ 
timos (rushed fn^;meuts of the marble 
workedareiutroduced into this cement; 
but for fine marbles, the same colours 
are employed which are used in paint¬ 
ing, and which will produce the same 
tone as the ground; the gum lac is 
added to give it body and briiliMi(?y. 
The third operation of polishing con¬ 
sists in rubbing it again with a bard 
pumice under which watenia constantly 
poured uumixed with sand. For the 
fourth process, called softening ^e 
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ground, leiul iiliugji are mixed with 
the euiery mud produce<l by the polish* 
ing of inirrorB or the working of pre¬ 
cious stones, and the marble is rubbed 
witb compact linen cushion, well 
saturated with this mixture; rouge 
is also used for this polish. For some 
outside works, and for hearths and 
paving tiles, marble workers confine 
themselves to this polish. When the 
marbles have holes or grains, a lDa<l 
muller is substituted for the linen 
cusliiou. In oTflcr to give a ixjrfect 
brilliancy to the polish, the gloss is 
apjdicd. Well wash the jireiiarcd sur- 
fivees, and leave them until perfectly 
dry ; then take a linen cusliion, inoist- 
onwi only with water, and a little 
powder of calcinetl tin of the first 
(juality. After rubbing with this for 
some time, take another cusliion of 
dry rags, rub with it lightly, brush 
away any foreign substance which 
might scratch the marble, and a jier- 
fect polish w'ill be obtained. A little 
alum mixed with the water used pene¬ 
trates the pores of the marble, and 
more speedily gives it a polish. Tliis 
polish spots very easily, and is soon 
bu'nished and destroyed by dampness. 
It is necessary, when purchasing arti¬ 
cles of {H)lished marble, to subject them 
to the test of water; if there is too 
much alum, the marble absorl^ the 
water, and a whitish spot is left. 

(b) If the piece to be polishetl is a 
plane surface, it is first rubltetl by 
means of another piece of marble, or 
hard stone, with the intervention of 
two sorts of sand and water; first 
nith the finest river or drift sand, and 
then with common house or white 
swd, which latter leaves the surface 
sufficiently smooth for its subjection 
to the process of gritting. Tlu^ sorts 
of grit stone are employed; first, 
Newcastle grit; second, a fine grit 
brought from the neighbourhood of 
Leeds.; and lastly, a still finer, called 
snake grit, procured at Ajt, in Scot¬ 
land. These are rubbed successively 
on the surface with mter udoue; by 
these means the surface is gradually 
reduced to that closeness of texture, 


fitting it for the process of gh:ksiT^, 
wliich is performed by means of a 
wo(Klcn block having a thick piece of 
woollen stuff wound tightly round it; 
the interstices of the fibres of this are 
filled with prepared putty powder, or 
peroxide of tin, and moistened with 
water; this being laid on the marble 
and loaded, it is drawn up and down 
the marble by means of a handle, being 
occasionally wetted, imtil the d^ired 
gloss is pi^uced. The polishing of 
mouldings is done with the same mate¬ 
rials, but with rubbers varied in shape 
accoi’ding to tliat of the moulding. 
Tlie block is not used in this case; in 
its stead a piece of linen cloth, folded 
to make a handful; this also contains 
the putty and water. Sand rubbera 
employed to polish a slab of large 
dimensions should never exceed § of 
its length, nor ^ of its width ; but if 
the piece of marble is sn^l, it may be 
sanded itself on a larger piece of stone. 
The grit rubbers are never so large 
that they may not be easily held in 
one hand; the largest block is al)out 
14 in. in length and 4^ in. in breadth. 

mounting'.—Marble workers 
mount and fasten their works upon 
plaster mixed with a third part of dust, 

. us pure plaster repels the marble, and 
causes it to swell out and burst. These 
are joined together cramps and 
gudgeons of iron and copper, which 
should be carefully covert, in order 
that the oxides may not spot the 
casings. Marble chimney-pieces should 
be lined with lias stone or plaster. 

Sdcctintf ,—Examine each piece, note 
its beauties, and endeavour to hide its 
defects before cutting or working it. 
When fine pieces are found, endeavour 
to cut them into two or thi^ parts, in 
order to multiply them, cutting tl^m 
in such a manner that these happy 
accidents may be reproduced according 
to taste. 

Veneering. On ivood. —Veneer¬ 
ing upon wood is preferable, in every 
respect, to that on stone. For riiis 
purpose, as marble particularly the 
blat^, would break heating it in 
the usual manner, pli^ the slabs of 
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marble in a caldron, tightly closed, in 
which let them boil. Then take them 
from the caldron, and after this pre* 
liminary o{>eration, subject the marble 
to the heat of the lire to receive a 
miistic of tEU*. The wood having been 
prepared in a similar manner, press 
the marble, coated with the mastic, 
upon the woo<l, and a p^fect cohesion 
is effected. The cases of ornamental 
clocks aj-e hollow, for tlie movement of 
the pendulum and other works. This 
hollowing cannot l>e effected on stone 
without detriment to its solidity. 
When wood is used, a frame is made 
of it, upon the exterior parts of which 
marble is to bo veneered. The mix¬ 
ture of glue with tar is found an 
improvement in effecting this veneer¬ 
ing. 

Vcnecring-on MetaU .—As these pos¬ 
sess a smooth surface, the substance 
whichshould fasten them to the marble 
cannot incorporate itself with them 
intimately enough to join both, and 
reud^ them inseparable. It is there¬ 
fore uecos^y to interpose between 
the metal and the marble a third body 
which should force them to perfectly 
adhere; tins is effected by the use of 
8and-[)aper. 

Vencerinff on Zinc .—Take a plate of 
sine of about in. thick; make a frame 
of this of the form of whatever article 
may be wished ; upon this form glue 
saud [Mk|>er, leaving the rough side 
outermost, and upon this rough side 
apply the nnu'ble, liaving first prepared 
it heating in a water-bath, and 
placing between the marble and the 
sand-paper a coating of mastic of tar. 
By tins means, so perfect an adhesion 
between the marble and the zinc is 
effected, that the marble could be more 
.easily broken than removed. The 
application of marble upon zinc can also 
be effected grooving the metal in 
ev^ direction with strokes of the file, 
but the sand-paper produces the best 
results. Zinc is preferred to other 
metals, because it possess^ resistance 
and cheapness, and causes no other 
expense in the manufacture than that 
of cutting up to form the model. Tin 


does not pc^s^s the same resistance 
or cheapness; sheet iron is dearer; 
cast iron is too heavy; copper is ex¬ 
pensive ; by the application of marble 
upon zinc, articles can be manufeic- 
tured at the same price as those 
veneered upon wood. In fastening 
inm*ble to the metallic plating, the tar 
which is used in the application of 
marble to stone will not be sufficient. 
The parts must first be heated in a 
water-bath or over a furnace prepared 
for this purpose, and then, by a sieve, 
sprinkled with one of the following 
moixlants: Crushed glass, grains of 
emery of iUl sizes, copper filings, cast¬ 
ings of any metal, finely rasped lead, 
or miy kind of jHiwdered stone, such as 
sandstone, marble, granite or pumice, 
and rubber can also be used. Wlien 
the sheets of ractal and of marble have 
received sufficient mordant, join with 
a coating of tar, which fastens them 
strongly together. Any web of linen 
or cotton can be placed between the 
marble and the metal; tliis web being 
covered with gnuny 8ubstanc(», stude 
on by glue. 

Veneering on Voices .—The marble is 
first savm to thickness and form re¬ 
quired for the dressing case or box to 
which it is to be applied. The wood, 
usually white wo(xl, oak or fir, is cut a 
little smaller tlum the marble which is 
to cover it. This wood is lineil with a 
shaving of beechwood to prevent warp¬ 
ing. This lining is only placed on the 
side which is to receive the marble; 
each piece of marble is then applied to 
the corresponding piece of wood, and 
stuck on by glue or other mastic. 
When the marble has been applied the 
opposite aide of the wood is thinly lined 
with rosewood or maho^^y, so that 
this lining forms the inside of the box 
which is thus prepared for receiving the 
necessary divisions. The four parts 
are then dovetailed tc^ther, and the 
top and bottom parts (U'e Iwtened 
flatwise on the four sides with glue 
or mastic. Theboxbeing finished, the 
outside is pumiced and polished, uid 
any applications of gilding can be 
made. 
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Sculpture of Uarble by 
Acids.—Prepare a Taniiah by pul- 
verising Spaimh »ealing'Wax, and dis¬ 
solving it in spirits of wine. Trace 
on the white marble, with a crayon, 
the design which is to be in relief 
and cover this delicately with a brush 
dipped in the vaniish; in about 2 hours 
tlie varnish will be <lry. Prepare a 
solvent of ecjual parts of spirits of 
wine, hydrochloric acid, and distilled 
vinegar ; pour this solution upon the 
marble an<l it will tlisaolvc those parts 
which are not covore<i by the varnish. 
When the acid has ceased to ferment, 
and, consetiucntly, will no longer dis¬ 
solve the marble, pour on some fresh, 
wliich continue until tlic ground is suf- 
liciently grooved. When there are 
delicfite lines in tlie design which 
sliould not lie groovetl so deeply, they 
should at first be coverefl witli varnish 
to prevent the action of the acids upon 
tlicm; then when the reliefs have lieen 
nuvde, the marble should be well 
washed and the varnish removed from 
tlie delicate lines with the point of a 
pin; then pour on new jieid, which 
will groove it as rleeply as desired, c-are 
being taken to remove it at the pro|)er 
time. When the aci<l has acted upon 
the marble, it coirodcs bcneatli the 
varnish and enlarges the lines in pro¬ 
portion to its <lepth ; iberefore dmw 
the lines in relief a little birger than 
it is desired to leave them. When the 
work is completed remove tlie varnish 
with spirita of wine, and, as the grounds 
will be very difficult to pcvlish, they 
may be dotted with onlinary colours, 
diluted with the varnish of gum lac. 
The marble being thus grooved, the 
cavities maybe tilled in with inlaid work 
of gold, silver, tin, sealing w-ax, sul¬ 
phur, or pearl shdl reduce<l to powder. 
These designs can be made either in 
moulding or in relief, without changing 
or injuring the marble ; every sort of 
writing, can be thus traced; and the 
execution is very rapid, whether in 
^covings inlaid witb gold or silver, or 
in relief, which can tdso be gilded or 
silvered. 

Hastic for Bepairs.— Mastic 


for stopping up liolcs, leakf 4 'es or 
cracks in marbles, is made with gum 
lac, coloured as nearly oa possible, to 
imitate the marble ui>on which it is 
used. Sometimes the gum is mixed 
witli marble dust passt^ through a 
silken sieve ; in other cases little pieces 
arc used, which are cut and adjusted 
in the hole to be rejuii'ed, and glued 
there with the gum mastic—the pre¬ 
caution being fii'st taken to heat the 
marble and the pieces, and to take mea¬ 
sures fur producing a pcniect cohesion. 

Cement —(a) Thick mastic 

is com|H)sed of 2 parts wax, 3 of Bur¬ 
gundy pitcl), and 8 of rosin ; melt and 
thn>w into spring water to solidify the 
paste, tlien roll it into sticks, and, in 
using it, melt only so much as is im¬ 
mediately reijuii’ed ; tliis will preserve 
its strength, as it becomes more brittle 
by repeated heating. 

Corbel mastic is used in seams 
of the flagging of stairways and ter¬ 
races. Six parts of the cement of 
g(M)d Burgundy tile, witlioutaiiy other 
mixture, pass it through a silken sieve, 
add 1 part of pure white-lead, and as 
much lithaige, steep the whole in 3 
parts of linsecd-oii and 1 of lard-oil, 
and preserve in cakes or rolls as the 
preceding. All tiio materials used 
should thoroughly dry, so tha£ 
they may perfectly mix witli the oil 
which unites them. 

(v) Fountain mastic is mode of the 
rubbish of stoneware or of Burgundy 
tile, amalgamated with thick mastic in 
such a manner as to form a paste pro¬ 
portioned to the use for which it is 
required; this is one of the easiest to 
pre|»re. 

(d) Mastic of filings is employed in 
ph^B which are usutdly damp, or 
which constantly receive water, as 
curb stones, flaggings of kitchens, 
bath-rooms and water-closets, and 
stone troughs composed of several 
pieces, either separate or clasped. 
This mastic is composed of 26| Ib. of 
iron filingB, or of iron and copper, 
which must not be rusty, 4| lb. of 
salt, and 4 garlics ; this is infused for 
24 hours in 3^ pints of good vinegar 
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and urine ; it is then poured oS, and 
ttie thick pwte which is found at the 
bottom of the vessel is the mastic, 
which sliould lie inunediately used. 

These mastics should be used upon 
materials which are perfectly dry, 
otherwise they do not incorporate 
well. Choose dry weather, and open 
the seams well with a curved, sharp 
instrument, finally polishing them with 
the chisel. Before laying the mastic, 
remove the dust from the B«km by 
blowii^ into it with bellows ; a long, 
straight, iron chafing dish, closed at 
the iMttom, with the grate elevated 
about an inch to obtain a current of 
air, is then jiassed over the seam 
this chafing dish is filled with burning 
charcuid, the heat of which draws out 
the moisture from the stone or marble. 
The slightest-dust or dampness hinders 
th^ adherence of mastic. 

Cold Mastic. — Hydrochlorate of 
ammonia, 2 parts; fiowenj of sulphur, 
1 part; iron filings, 16 parts. Reduce 
th^e Bul»tanc^ to a powiler, and pre¬ 
serve the mixture in closely-stopped 
vessels. When the cement is used, 
take 20 parts of very fine iron filii^, 
add 1 part of the above powder, miv 
them together, adding sufiicient water 
,to form a manageable paste ; this paste, 
which is used for cementing, solidifies 
in 15 days or 3 weeks, in such a manner 
as to become tw hard as iron. 

Masons’ Mastic .—Pulverised baked 
bricks, quicklime, wood ashes, equal 
parts. Mix thoro^hly, and moisten 
with olive-oil. Tim mastic hardens 
immediately in the air, and never 
cracks beneath the water. 

Stuccoes.*—Stucco is a composition 
of slaked lime, chalk, and pulverised 
white marble temp<u^ in water, de¬ 
signed to imitate ditferent marbles 
used in the interior of buildings or 
monum^ts. Calcined plaster-^-Paris 
is also used. Although the plaster 
becomes very hard when properly cal- 
' cined, it is too porous to admit of 
polishing it as marble. To remedy 
tins,'the'plaster is wetted with glue 
or gUtu water, which, filling the pores, 
allows a polirii to be given it. Some 


mix the glue with isinglass or gum 
arabic. Hot glue water is used for 
the solution of the plaster, os the want 
of solidity of the plmtor demands that 
a certain thickness should be given to 
the works ; to lessen expense, the body 
or core of the work is n^e of common 
plaster, which is covered with the com¬ 
position just described, giving it about 
an inch-in thickness. When the work 
is dry, it is polished in nearly the same 
manner as real marble. Pumice may 
be used. The work is rubbed by the 
stone in one hand, the other holding 
a spon^ filled with water, with which 
the spot which has just been rubl)ed 
is instantly cl^nsed, to remove what 
has been left on the surface of the 
work ; the sponge should be frequently 
washedand kept filled withfresh water. 
The marble is then rubbed with a linen 
cushion, with water and chalk or tri- 
poli stone. Willow charcoal, finely 
pulverised and sifted, is substitute 
for this to penetrate better to the 
bottom of the mouldings, water being 
always used with the sponge, which 
absorbs it. The work is finished 
rubbing it with a piece of felt soaked 
with oil, and finely powdered with 
tripoli stone and afterwards with the 
felt moistened with the oil alone. 
When a colour is wished in the ground, 
add it to glue water, before making 
use of it to temper the plaster. When 
any particular marble is to be imitated, 
dilute with warm glue water, in differ¬ 
ent small pots, the coloure of which 
are found in the marble; with each of 
these colours temper a little plaster, 
then make of each a lump nearly as 
large as the hand, place these lumps 
alternately one above another, making 
those of the prevailing colour more 
numerous, or thicker. Turn these 
lumps upon the side, and out them in 
slices in this direction, instantly 
spreading them upon the core of 1j£e 
work, or upon a flat surface. By t.hia 
means the design of the various oolotu^ 
with which the marble is penetrated 
will be represented. la all these 
operations the glue water should be 
warm, without which the plaster will 
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set too quickly, without giving time 
to work. 

Wax Varnish to Preserve 
Statues and Marble exposed 
to the Air.—Melt 2 parts of wax 
in 8 parts of pure essence of turpen* 
tine. Apply hot^ and spread thinly, 
so as not to destroy the lines of the 
figures. Tliis varnish may be used 
upon statues whicli have l)een cleansed | 
with water djishcd with hydrochloric 
add, but they must be perfectly dry 
when the application is made. j 

Colouring Marble. CWoura.— | 
Solution of nitrate of silver penetrates | 
marble deeply, communicating to it 
a deep red colour. Solution of nitro* 
muriate of gold produces a very fine 
violet colour. Solution of venligris 
penetrates marble ^ in., giving a 
fine light green colour. Solutions of 
gum dn^on and of gamltoge also peue* 
trate it; the first jn^uces a fine red, 
and the second a yellow colour. To 
cause these two substances to penetrate 
deeply, the marble should first IkjwcII 
polisheil with pumice, after whit^h the 
substances sliould lie ilissidvecl in warm 
alculiul, andap])Uod with a small brush. 
All the wo(k1 dyes made witli alcohol 
penctntte marble deeply. Tincture 
of coclnnoal, preftared in this manner, 
with the addition of a little alum, 
gives a fine Hctu*lct colour to the marble, 
penetrating it I inch. Artificial orpi* 
ment, dissolved in ammonia and Imd 
on marble with a lirush, quickly pro* 
duces a yellow colour, which becomes 
more brilliant when exposed to tlie 
air. To all the sul^tances employed, 
add white wax; this, when placed on 
tile marble in a molted state, soon 
penetrates it. If the vcnligris is boiled 
in wax, emd then laid melted upon the 
marble, it will be seen on its removal, 
when cold, that tiie design hiis pene¬ 
trated the surface to the depth of | to 
Jin. 

Application .—When several colours 
are to be 8ucc<»Bively used without 
blendiz^ them, proceed in the follow¬ 
ing nnumer. dves obtained by 
spirits of wine and the oil of turpen¬ 
tine should be laid on the marble when 


it is heated, particularly in the execu¬ 
tion of delicate designs, but the 
dragon’s-blood and gambo^ may bo 
used cold. For tliis tliey must be 
dissolved in alcoliol, and the gamb(^ 
used first; the solution of this gum is 
quite clear, but soon becomes troubled 
and gives a yellow precipitate, which 
is used to obtun a brighter colour. 
The lines drawn by this solution are 
then heated by juissing a cludiug disli 
filled witli lighted charcoal closely over 
tile surface of the marble, it is thou 
left to cool, after which the lines which 
have not lieeu penetrated by the colour 
are heated in the same manner. When 
the yellow colouiing has l>een applied, 
the solution of dragon’s-blood, which 
should lie concentrated as much as 
possible, is employed in the same 
npuiuor us the gamboge; and while 
the marble is warm, the other vege¬ 
table tints wliich do not require so 
strong a degree of heat, may also lie 
applied. The design is completed by 
llie colours mixed with wax, which 
should be applied with the utmost 
care, as the slightest excess of heat 
will cause them to spread, fur wliich 
reason they are less suited to delicate 
designs. In colouring marble, the 
]>ieces should be well polished, and 
free from any spots or veins. The 
harder the marble, the better it sup¬ 
ports the heat necessary to the opera¬ 
tion ; alabaster and common soft wliite 
marble arc not suitable for the purpose. 
Marble should never be heated to a 
red heivt, as the fire then alteiu the 
texture, bums the colours, and destroys 
their b^uty. Too slight a degree of 
heat is also bad; for though the marble 
takes the colour, it does not retaiD it 
well, luid is not penetrated deeply 
enough. There are some colours which 
it will take when cold, but tiiese never 
fix so well as when heat is employed. 
The proper heat is that which, with¬ 
out reddening the marble, is intense 
enough to cause tite liquor which is 
on its surface to boil. Tl^ menstrua 
which are used to incorporate the 
colours should be varied accordii^ to 
the nature of the colour employed ; a 
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mixture made with urine mixed with 
4 parts of (juicklime and 1 of potasit, is 
excellent for certain colours ; common 
lye of wood ashes is go<Kl for others ; 
for some, spirits of wine, others re¬ 
quire oily liquors, or common white 
wine, llie colours wliich succeed best 
with the different menstrua are the 
following : blue-stone dissolved in six 
times its quantity of spirits of wine or 
urine, and litmus dissolved in a lye of 
pearlash ; the extract of saffron and 
sap green succeed very well when dis¬ 
solved in urine or quicklime, and 
tolerably in spirits of wine. Vermilion 
and cochineal dissolve well in the same 
liquids. For dragon’8-bl<x>d use spirits 
of wine, which is also used for 
Campeachy-wood. For alkanet*root 
the only menstruum is turpentine. 
Dragon’s-blood in tears gives a beauti¬ 
ful colour when mixed with urine 
alone. Besides these mixture, cer¬ 
tain colours can be put on dry and 
unmixed; such as the purest dragon’s- 
blood for the red, gaml>uge for the 
yellow, green wax for a kind of green, 
common sulphur, pitch, and turpen- 
tine, for a lu^wn colour. For all these 
the marble must be considerably heated, 
and the dry colours then rubbed upon 
the block. A beautiful golden colour 
is produced by equal <iuantities of the 
crude salts of ammonia, of vitriol, and 
of verdigris, the white vitriol being the 
best for this purpose. Grind these to¬ 
gether, and i^uce them all to a very 
fine powder. All the shades of red 
and yellow may be given to the marble 
wiUi the solutions of dragon’s-blood 
and gamboge, by reducing these gums 
to powder and grinding them with 
spirits of wine in a glass mortar. When 
only a little is required, mix one of 
these powders with spirits of wine in 
a silver sp(4b, and h(»ld it over a h^ted 
br^er; this extracts a fine colour, 
and, by dipping a small brush in it, 
the finest vdns may be made upon the 
‘cold marble. By adding a little ptoh 
to tl:^ colouring, a black slmde, or all 
the varieties of dark red, can be given. 
ArchD diluted in water and applied 
when cold to the marble givra it a 


[ l>eautiful blue colour; by putting on 
I the colouring in pn)porl,ion as it dries, 

' it becomes very fine in less than 24 
hours, and j)enetrate8 deeply. If the 
paste of archil is used, which is a pre¬ 
paration of the plant with lime and 
fermented urine, t^e colour obtained 
will l>e more of a violet tlian blue ; to 
obtain a perfect blue it must be 
diluted in lemon juice ; this acid will 
not injure the marble, as it has been 
weakened by its action upon the archil. 
Large blue veins may thus l>e formed 
upon white marble ; but as this colour 
is apt to spread, it will not be exact 
unless the coloured jjarta are instantly 
touched with dragon’s-blood, wax, or 
gamboge, which checks it 

Cleansing Marble. (Sec also 
Cleansing, Vol. I.)— Scraping marble 
which has been blackened or turned 
green by air and damp is (hmgenms 
to the design; whatever precautions 
may be taken, the work is always 
scratched more or less, and it is im¬ 
possible to clean the carved parts 
without breaking the sculpture, or 
causing incongruities between the 
designs in relief and those which are 
sculptured. Soiled articles, which 
have not been tarnished by exposure 
to the open air, may be cleansed 
potash water, then wash them in pure 
water, finish with water containing a 
dash of hydrochloric acid. Soap and 
water is often sufficient, spread on 
with a brush, and introduced into the 
sculptured parts by a somewhat stiff 
limr pencil. 

To liemoife Stai/ns from MarUt. —(<i) 
Take two parts of soda, one of pumice, 
and one of finely powdered chalk. 
Sift these through a fine sieve, and 
mix tliem into a pMte with water. 
Hub this well all over the marble, and 
the stains will be removed ; then wash 
it with soap and water, mid a good 
effect will l)e obtained. 

(&) Clean with dilute muriatic acid, 
or wm*m soap and vinegar; afterwards 
heat a gallon of water, in which dis¬ 
solve lb. of potash; add 1 lb. of 
virgin wax, boiling the whole for half 
an hour, then allow it to cool, when 
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the wax will float on the surface. 
Put the wax into a mortar and tri« 
tunite it with a marble pestle, adding 
soft water to it until it forms a soft 
paste, which, laid on marble, and 
rubbed, when dry, with a woollen rag, 
gives a gowl polish. 

(c) Qrcase titains, —Get some finest 
French plaster, and make a CTcam with 
distilled water; well brush this over 
the parts, then blojwh with chloride 
of lime on a piece of white cloth. 

(d) Small pieces of marble may be 
cleaned of greasy stains or discolora¬ 
tions by being immersed for a few 
hours in refine(i lienzine. 

(c) Oil Sta/ins on Statuary. —Take 
8t>me fuller’s earth, an<l with scalding 
water make a pf«te. While hot cover 
the stained parts, and leave for a day, 
then scour off with soap and water. 

(/) For a marble manid'piccc 
stained with oil-. —Boil together for 
one hour, in sufficient water to make 
a cream, a pound of soft soap, a jKiund 
of whiting, and | lb. of crystal wash* 
iug soda. A piece of blue the size of 
a chestnut may lie added. After boil¬ 
ing use the mixture hot, rubliing it 
over the discoloured surfaces leaving a 
coat as thick as pirasible to dry on. 
Leave for 24 hours or longer, then 
wash off, and polish with flannel. 

(ff) Soda solution, 2 oz. of washing 
soda (ciystajs) in a quart of water, 
has a good cleansing effect, if the 
marble is well brushed with it, and : 
frMuently rinsed with cold water. 

Restoring the Colour of 
2£arble.—Mix up a quantity of the 
strongest soap lees with quicklime to 
the conustence of milk, aM lay it on 
for 24 hours ; clean it afterward with 
soap and water. 

Repairing Marble.—Heat the 
edges of the marble before a strong, 
clear, charcoal fire, avoiding dust or 
smoke, until the marble is sufficiently 
hot to take sm^l pieces of shellac. 
Then choose a sufficient number of 
thin jueces, of such a size as not to 
project above the surface of the marble, 
and ^ply them idong the edge of each 
piece to be joined; but in such a 


manner, that the bits of lac on each 
piece of marble will cotne l^etweeii 
those on tlie other. Tlicu just before 
applying them together, a hot iron 
must be passed along each piece at a 
sufficient distance to fuse the lac, but 
not to make it run. The pieces of 
marble must be well forced tether. 

Marble Cement.—^Plaster of 
Paris soaked in a saturated solution of 
alum, baked in an oven, ground to 
powder. Mix with water. 

Marble, Imitation.—The slate 
havii^ been reduced to a perfectly 
level surface, a coating of colour is 
applied according to the stone it is 
intended to imi tate. For black, tar 
varnish is used with good effect. The 
slab is then thorougldy baked in an 
oven heated at 130° to 260° F., for 
12 to 48 hours, according to size. The 
colours, say grey and white, are then 
floated on to the surface of a cistern 
of water, over which they float natur¬ 
ally into the shapes of the streaks of 
colour seen in marble. The slate, 
with its black ground now burnt in, 
is dipped into the surface of the water, 
and receives from it a thin coat of 
colour. The slate agtuu has to go 
into the oven, and when sufficienUy 
hardened, a coating of enamel is 
applied. Another b^ing to harden 
the enamel, and the slab is then 
pumiced to reduce it to a level sur* 
l^e. Baked again, it is once more 
pumiced, and t^ time goes into the 
oven with the pumice wet on its sur¬ 
face. If necessary this last operation 
is repeated. The slab is then ready 
for polisliing, which is effected firstly 
by woollen cloths and fine sand, next 
by the finest and softest BVench 
merino, and lastly, by the hand and 
powder^ rotten-stone. The dipping 
process is not applicable t# imitations 
of all stones, ^me granites are best 
imitated by splashb^; othen by 
splashing and sponging comUned, 
while some have to ^ band-grained. 
Very good efiects in int^ular veining 
u*e obtEuned by applying the colour 
with a small roll of soft leather, the 
edges of which have been made ragged. 
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Marbling Paper and 
Book Edges. 

Tools. Wooden Trmigh. —This is 
made of inch deal, about If iu. in depth 
and I in. in length and breadth lai^r 
than the sheets of paper that are to bo 
mu'bled. This proportion between 
the sLse of the trough and paper should 
always be observed, to prevent waste 
of colour; of course, troughs of vari* 
ous sizes will be required, where paper 
of various sizes is to be marbled. The 
trough must be water-tight, and the 
edges of the sides of it must be sloped 
CH* bevelled oif on the outside to pre¬ 
vent any drops of colour wliich may 
hdl on them from running into the 
trough and sullying its contents. 

A Shimmer, or clearing stick, must 
be provided for each trough; tUs is a 
piece of wood, 2^ in. wide, ^ in. thick, 
and as long as the trough it tielongs to 
is wide inside ; the use of this will be 
explained hereafter. 

A Stone and Muller of marble, or 
some other hard stone, the size accord¬ 
ing to the quantity of colour reejuired 
to be ground. .AJso a flexible knife, 
for gathering the colour together. 

A dcMsen or two of small glazed 
ntpHrw to hold colours in. The pots 
being furnished with 

Bruakci made as follows: Take a 
round stick about as thick as your 
finger, and cut a notch all round one 
end of it; next, take some bristles, 
4 or 6 in. loi^, ‘and place them evenly 
round the stick, at the notched end, 
letting them project If in. beyond the 
wood; fasten the bdstles to the stick 
by several turns of stout thread; cut 
afay the ragged bristles, and tie up 
the brush fimly with fine cord. The 
use of the notch round the end of the 
handle is to make the bristlm spread 
out when firmly tied np, so that when 
used the colour may be scattered about 
more abundantly. 

^otfafdr diyi^ the paper on when 
-ZBarifled; tb^ should be round, at 
least osi the u|^ier side, and al»ut 


If in. in breadth and thickness. 
Twelve rods 11 ft. long will liong 
(juiros of dciiiy, or 4f (juirea of 
foolscap. 

Oolours.— Red —vermilion, drop- 
lake, rose-pink, Venetian r^, r^ 
ochre. Blue —^indigo blue, prussian 
blue, verditer. Orange —Orango lead, 
orange orpiment. Block —ivory blue- 
black. Yellmc —Dutch pink, yellow 
ochre, king’s yellow, English pink. 
The finer the colours are ground, the 
better and the cheaper will the work 
be. First the colours should be finely 
pounde<l, then mixed with water to 
the consistence of paste, and put in a 
colour pot with the knife. From the 
pot, the colour must bo taken out a 
little at a time, and levigated very 
fine with pure water. 

Compound Colours are made by mix¬ 
ing the colours above mentioned in 
certain proportions. To make a red 
colour, mix three ^rts of rose-pink 
with 1 of vermilion. A finer red—4 
parts of rose-pink, 2 parts of vermilion 
and 1 part of drop-lake ; for very fine 
work use drop-lake alone, but use it 
very sparingly, for it is a dear article. 
Yellow—2 parts of Dutch pink, and 1 
part each of king’s yellow and English 
pink. Green—^nn^e by mixing blue 
and yellow. Dark blue—indigo, which 
may l)e made lighter by the addition 
of verditer. Orange brown—2 parts 
of Venetian red, and 1 part of orange 
lead. A fine oran^—put some fine 
allow ochre in a kdle over a fire, and 
eep it there till it assume a dark red 
colour. Take of this red ochre, finely 
pounded, and of Venetian red, equ^ 
quantities, and add a little orange 
»>rpiment or rose-pink; mix all well 
together. Umber colour—equal quan¬ 
tities of Venetian red, orange le^ and 
ivory black ; this can be lightened with 
orange lead, or darkened with ivory 
black. Cinnamon colour—^Venetian 
red with a little prussian blue. Ail 
other colours which may be wmited 
can be made mixing toother those 
already describe. In admtion to the 
articles already mentioned, obtain a 
bottle of ox-^11, a bottle of good oil 
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of turpentine, some pure water. The colours, and there softly pressed with 
trough must be filled to within ^ in. the hand that it may b^r evcrytliing 
of the top, with a solution of gum on the solution, taking care not to let 
iragacanth, which is prejiared as the colours flow on to the hack of the 
follows : Oum of a' pale wliitc semi- paper any more than can be avoided : 
transparent appearance is to be soaked after which it must be raised and taken 
in water for at least 48 hours, in the off with the same care, and then hut^ 
proportion of lb. to gallon. Pass to dry over the rods, 
the solution of gum through n hair Patterns.— <a) Throw on red till 

sieve or linen cloth, and pour it into the solution is nearly covered, then 
the trough. In oil cases, when the some yellow, black and green; add, if 
trough is to be used, the solution desired, a little purple with plenty of 
shoidd be well stirred up with a few gall an<l water in it; twist the colours^ 
quills, and the surface of it cleared from into any sliapo by means of a quill. 

^m by the skimmer above described. (A) Throw on red, yellow, black and 
eVotws intended to represent Veins green, as before: but, for a last colour, 
are made by addit^ a small quantity add some of the dark blue mixed with 
of gall to the various colours, ami stir- turpentine. 

ring each well up with a brush, in (c) Throw on red, yellow, black and 
order that they may be properly mixed, green, in the desired proportion ; then 
Previous to use, these mixtures of with a quill draw lines through the 
colour and gall arc thinned with water colours; after which throw on a greater 
to the consistence of cjmra, and well or less quantity of blue, green, pink, 
stirred up. or purple, much diluted, and contain* 

Cotoure for producinij Spots like ing plenty of gall and turpentine. 
Zocciewl’.—Take some dark blue, or (d) TIm>w on veiy fine re<l for veins ; 

other colour, add some gall to it, and then plenty of the turpentine blue, 
about as much, or a litttle lees, oil of If the colours are good, this produces 
turpentine; stir all well together, and a liatidsome pattern in a short time, 
ililute with water. To try the colours (<■) Tlirow on some dark blue mixed 
throw on the solution, by shaking the with turpentine, and take this up with 
vmious colour brushes over it, some a paper previously stuned of a yellow, 
spots of colour. If the spots spread light blue, red, pink, or green colour, 
out larger than a crown-^aece in size, To obtun a good green for this pur* 
the colours have too much gall; if the pose, boil French ^rries in water, add 
spots, ^ter spreading out a little, con- a little spirit or liquid blue, and care- 
tract again, there is too little gall in fully brush over the paper, which 
thepa. In the one case, more colour must be good and well sized, with 
must be added, in the other more gall, this mixture. 

If the colours are in good order, and When the colours become too thick 
paper is to be marbled, the whole sur- for use, add fr^h ground colour with 
iace of the solution in the trough must water and a little gall to them, and 
be Covered by coloura, in spots, stress, stir them up well. Be particular in 
or whirls, according to the pattern re* getting good turpentine. When the 
quired, and laid on according to direc* solution of gum gets dirtied, throw it 
tions which will be given presently, away and make a fresh one. 'ftie 
The paper should be previously pro* neatest and most convenient method 
pared for receiving the colours, by of marbling the edges of books is to 
mpjnog it overnight in water, and lay* dip one volume at a time, doing the 
ing the sheets on each other with a ends first, and throwing back the 
weight over them. The sheet of paper boards to do the fore-edge; observing 
must be held by two comers, and laid to hold the book %ht with both 
in the most gentle and even manner hands, and not to dip deeper than the 
on the snJuiion covered with the surface, to [»^ent the solution from 
3 K 
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spoiling the hook. It is the safest 
way to tie the book between iKKirds 
before dipping; and, for the sake of 
convenience and economy, when only 
a few books are to be marbled, a small 
trough should be used. 

Marlded paper is glazed by a macliine 
similar to that with which cottons are 
glazed. But a machine of this kind 
would only be required by those who 
marble very laigely. Book edges are 
polished by the a^te burnisher, and 
90 might small pieces of paf)er be 
polish^, which were required for any 
particuW purpose. Good common 
pressing, or hot-pressing, might serve 
18 well as gliizing. For any fancy 
work it would have a fine effect to 
ramish the marble paper after it had 
been put to its destined purpose and 
tod become diy. Paste and all 
noisture chase all the glaze away. 
The aj^ication of a coat of varnish 
(ubsequent to the application of paste 
vould double the beauty of the best 
narble paper, and mucli improve the 
Kimmon Und, at a trildiug expense. 
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Matches. 

Matches consist of two e^ntial parts 
a combustible stem (except in the case 
of fusee pipe-%ht8 in which case the 
stem is usmilly non-combustible) and 
an igniting composition. In the 
“safety” matches the igniting com¬ 
position is divided into two parts, for 
. the bead of tiie match owes its ignition 
I not to itself but to the materud on the 
box. 

For the purpose of this article the 
preparation of the wooden stems— 
splints, as they are called—-from the 
wood logs, must l)e omitted, this in¬ 
volving the use of machinery on a 
very laige scale. Should particulars 
of this 1 m required a full account may 
be found in Spons’ * Encj^Iopsodia of 
Industrial Arts.’ In this article de¬ 
scription must be largely restricted to 
the receipts for the igniting composi¬ 
tions. 

The compositions used on the ends 
of matches to provide for ignition may 
1)6 said to be of two kinds only, viz. 
those for “ strike anywhere” matches, 
and those for the safety or “strike- 
only-on-the-box ” kind. In addition 
there is the composition which forms 
the mass of the burning material of 
the fusee or vesuvum pipe-lights. 

The safety match which for all 
general purposes may be said to ignite 
only by rubbing it on the composition 
on the box is a distinctly ingenious 
invention, for the match by itself is 
free of the risk of accidental ignition 
which is so often experienced with the 
“ strike-anywhere ” variety. It is not 
incorrect to say that it is the tliin coat 
of composition on the side of the hax 
tliat “ strikes,” for it is this tliat pro¬ 
vides for and actually causes the igni¬ 
tion ; therefore, while the matclies are 
inside the box, and the igniting com- 
pcMiition is outside, an excellent degree 
of safety is provided for. 

Of late years this sitiety match has 
been made safe in a different and 
additional way, this being by the im- 
pr^^tion of the wood of the stem, 
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80 tluvt while it is liuniiiig ur uficr- 
warda, it liaa little or no glowing con¬ 
dition and the burnt atom remains a 
stilf piece of black cluircoal, iiistead of 
glowing away to ash and ilropping a 
i^-hot heail on the floor. This is an 
excellent feature. 

In the case of cheap matches, the 
stem is ma<le of wood. The wootl most 
generally used is soft** pine, which is 
sawn into blocks to fit the machine. 
The w’ood having been cut into Kpliiits 
is taken out and tied up into bundles 
of a thousand each and then tlioroughly 
dried by being left in a heated cliamlier 
for some time. The next process use<l 
to be to dip the ends in melted sulphur 
(commonly done hy hand) the dijijier 
giving to the bundle a kind of t^^ ist 
which makes the ends spread out a 
little, so tliat they get coated all round 
with the sulphur, and do not stick to¬ 
gether in cooling. Each end is dijipod 
in turn, and, when dry, the bundles 
were cut through the middle by a cir¬ 
cular saw. The object of dipping them 
first in sulphur was to supply a sub¬ 
stance which would readily take fire on 
the ignition of the comjiound with 
which the end is afterwards tipped. 
The fumes of burning sulphur are, 
however, disagreeable, and matches are 
therefore m^e without it. In this 
case, the ends of the splints may bo 
slightly carbonised by pressing them 
for a moment upon a plate of red-hot 
iron, and then just touched with 
melted paraffin, a small quantity of 
which is at once absorbed by the wood. 
These bum even better than the pre¬ 
ceding, as the wood then t^es Are im¬ 
mediately, while in the otliers it does 
not until the sulphur is nearly burnt 
out. The paraffin is a little more ex¬ 
pensive; but on the other hand, a 
much less quantity will answer the 
purpose, and the matches so made are 
alto^tber preferable for the consumer. 
A solution pait^n in l^uadne is now 
larg^y used mr firat dipping. 

next step is to apji^y the mate¬ 
rial which is to be the source of fire, 
and which, wi^ “ strike-anywhere ” 
matches, must be of such a nature as 


to take fire readily with moderate 
friction. This coiiqKMition is made up 
into a pasty muss, the most important 
ingredient lieiug phosphorus ; but both 
the proportions and the subsidiary 
articles vary greatly in different manu¬ 
factories. The object is to make a 
paste which, when dried, will not be 
aflected by exposure to the atmosphere, 
wliich may be reiidiJy ignited with 
moderate friction, an<l wliich shall l)e 
sufficiently tcniicious to adhere firmly 
to the end of the splint until the wood 
has taken fire. Ortlinary phosphorus 
cannot be preserved in a dry condition 
in the air, iis it rapidly oxidises and 
takes fire spontaneously, emitting very 
poisonous fumes at the same time. It 
has therefore to be kept constantly 
under w*ater, and except in combina¬ 
tion with other substances, would be 
most unsuitable for domestic use. 
Cblurate of potash which is a highly 
exi)losivc substance is free &om some 
of the objections attaching to phos¬ 
phorus, and is substituted for it by 
some makers. Most, however, use a 
little of each in their paste. The worst 
feature of the chlorate of potash is its 
readiness to explode on a very slight 
concussion, the violence of its action 
throwing off sparks which m^^ht prove 
dangerous, latches containing much 
of this article may be recc^ised by the 
sharp detonation with which they go 
off; th<Mie which are called ^'noise¬ 
less” contain no chlorate of potash. 
These are the light-bearing ingr^ents. 
The restore glue or gum to give them 
coherence; some fine sand or pulver¬ 
ised glass, to give increased friction; 
and some sultstfunces which will readily 
give up a large amount of oxygen— 
such OB nitrate of potash, tbepen)xide8 
of lead or manganese, and sulphidi of 
antimony to promote rapid ignition. 
Some miueral colourii^ matter is 
added, according to the fancy of the 
manufacturer. It will bo quite unnec¬ 
essary to go into detail as to the rela¬ 
tive propmlions which may he used, fm* 
they may be varied almost infinit^y. 
Even the most important artide of 
all, the phosphorus, varies in quantity 
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from 5 to 50 per cent. The laz^ 
proportions are genenUly to be found 
in those which contain nu chlorate of 
potash. 

The matches made on the Continent 
are compounded with gum; but in 
England, glue is gener^y used, because 
of the greater humidity of this climate. 
'Hie adopted in mixing the ingre* 
dients is as follows: The glue is 
broken into small pieces and put into 
cold water, in which it is left to soak 
for some time; it is then boiled up 
TOutly until th(nx}ughly dissolved. 
The pot is then taken off the fire, and 
the required proportion of phosphorus 
is gradually add^. It melts immedi¬ 
ately with the heat of the watery glue, 
but it must be kept constantly stirred 
to make it mingle thoroughly, care 
being taken to keep it below the surface 
of the liquid. The other articles are 
then add^, and the stirring is main¬ 
tained with vigour, as the compound 
thickens both with the cooliz^ and 
with the addition of the solid ingredi¬ 
ents ; it must, however, be kept in a 
pcuity condition, and tlteiWore the tem¬ 
perature is not allowed to &11 below 
about 97° F. (36° C.). The paste is 
then spread in a thin layer up)n a fiat 
table of marble or iron, wliich is kept 
just Bufficientiy warm to maintain the 
glue in a soft condition until the dip¬ 
ping has taken place. If gum be us^ 
instead of glue, no artificial is re¬ 
quired at this stage of the process, as 
it will not solidify by coo^g. The 
paste is spread evenly upon the table 
to an exact depth, so tl^t in dix)ping 
the matches one shall not get a laiger 
of the compmition than another. 
After dippng, they are left to diy for 
8 or 4 hours in the air, and then are 
placed for 2 hours in a heated chamber, 
the temperature of winch is m^toined 
at 80° to 90° P. (27° to 32° C.). The 
matches ve by this time finished and 
ready for packing. 

The question whetlmrOT not ’‘safety 
matolies will ignite when rubbed on 
other surfaces than “the box’’ has 
been f^tically settled in the afilnna- 
tive, but under Mich dreumstanoes 


that the fact does not detract from 
their merit, as “safety” matches. 
The answer to the question would seem 
to dejiend entirely on whether the 
surfree on which tiie match is rubbed 
is cabbie of imparting sufficient heat 
by friction to fire the paste with which 
the end is tipped. Linoleum has been 
found to answer, and it has been 
proved that the matches light on ebon¬ 
ite. Tomlinson succeeded in igniting 
safety match^ by friction ^mnst 
glass, on ivory paper-knife, a sted spa¬ 
tula, zinc, copper, marble, and a fresh 
cleaved surface of slate. For the sake 
of strength, two matches should be 
taken and held close to the tipped end 
and they must be rubljed with some 
degree of pressure. 

The readiness with which the match 
ignites by friction, says Tomlinson, de¬ 
pends greatly on the nature of the 
surface. Le^ is too soft, and tin too 
smooth. Tlie metals produced by roll¬ 
ing have a sort of skin on the surface, 
over which the match glides without 
sufficient friction, but if the surface of 
zinc be rublied with Band-pa[>er, or with 
a fine file, it becomes active in firing 
the match. He noticed that the polish 
of his ivory paper-knife Ijeoame worn 
before it act^ well. Nor is it very 
easy to fire the match on glass. A 
long sweep repeated about a dozen 
times with considerable pressure seems 
to be necossary. The two specimens 
of sheet copper used by him liad a 
sort of grain which was favourable to 
the success of the experiment. The 
comber acted equally well whetW the 
sur^e was dirty <rr cleaned with dilute 
sulphuric acid. After rubbing a match 
10 or 12 times (m zinc, without effect, 
the some match rubbed on copper im¬ 
mediately took fire. As a rule, it may 
be t^en that polished surface will not 
Ignite the match^ until the polish 
itself is destroyed by the friction. 

He thinks that many other surfrcee 
might be found on which the safety 
matches would ignite with greater or 
less difficulty. Notwithstanding this, 
the match is still a safety match, al¬ 
though it does not fulfil the statements 
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mado on the box. It do^ not ignite 
readily ou any of the surfaces pointed 
out, except copper and marble (un¬ 
polished), but it does ignite with won¬ 
derful faulty when rubbed ^^nst the 
side of the box. 

Ordinary matches made with phos¬ 
phorus were during many years dan¬ 
gerous contrivances. They were lumi¬ 
nous in the dark, Imblc to ignition on 
a warm mantelpiece, poisonous—chil¬ 
dren have been killed by using them 
as playthings; and, moreover, they 
absorb^ moisture, and Irocanie useless 
by age. Hut the cliief inducement in 
getting ri<l of ordinary pho8i)horu8 and 
substituting the new variety was to put 
an end, as far as possible, to the “jaw 
disease ” to which the workmen were 
subject. The red or amorphous plios- 
phorus gives oil' no fumes, lias no smell, 
is not poisonous, and the matches made 
with it are not luminous in the dark ; 
they do not fire ou a warm mantelpiece, 
do not contract damp, and will keep 
for any length of time. But tliere is a 
difficulty. Wlien retl phosphorus is 
brought into contact with potassic 
chlorate, a slight touch is sufficient to 
produce an explosion, in which tlie 
phosphorus roassumes its ordinary con¬ 
dition. Many attempts were m^c to 
form a paste, and many accidents and 
some deaths occurred in cunset^uence. 
At length the liappy idea occurnxl to a 
Swedish manufacturer not to attempt 
to make a paste at all with the red 
phosphorus, but to make the consumer 
bring the essential ingredient together 
in the act of igniting the match. 

Wax Vestas.—In making wax 
vestas, the first process is the coating 
of the cotton. A number, say 20, of 
strands or wicks, composed of 15 to 20 
threads each, are led from a bale placed 
upon the ground, through guides ar¬ 
ranged overhead, down into an oval 
steam-jacketed pan, filled with wax 
composition, underneath a presser ar¬ 
rant in the centre of a pan, and 
throi^h a draw-plate pierced with holes 
of the required gau^ of the match- 
body ; thence it is led some 16 or 16 
ft. over a drum 6 or 6 ft. in diameter, 


and then to a similar drum on tlie 
opposite side of the bath, from which 
it is repeat^ly {lassed through the 
paraffin, wooden guides being orran^ 
to support the wick wherever necessary. 
The distance traversed after the cotton 
lias passed through the bath is made 
as long as possible, since the composi¬ 
tion neither dries so readily, nor ad¬ 
heres so uniformly to the strand, as 
in the after-dipping. It is passed and 
repassed about 6 times through the 
hath, until the wax coating is of suffi¬ 
cient thickness, and just passes the 
holes in the gauge-plates. Consider¬ 
able care is necessary to ensure even¬ 
ness in the first coating, and to watch 
against broken threads. 

The drum lias a metallic plate on 
one part of its circumference, and here 
the wax taper is cut into lengths of 
the circumference of the drum, is tied 
ill bundles, and is carried to the table 
having partitions to bold each bundle 
of lengtlis. The lengths ore pressed 
against a gauge, and cut up by means 
of a knife working on a pivot. The 
match-stems so cut are carefully 
transferred to shallow zinc frames, 
constructed of the required depUi, and 
made witli a lid wliich is slid down 
when the frame is filled; they are 
then carried to a filling-machine of a 
small size, and usu^ly worked by hand. 
Here they are tilled into dippiug-framra 
in the same way as ordinary matches, 
the machine having its hopper arranged 
to suit the size of the bodies. Wax 
matches can be dipped in the same 
' way as those of wood; but some years 
since, S. A. Bell devi^ a machine in 
which fiames are attached to two 
chains running on either side of guides. 
Between them, a fiaunel roller revolves 
in a pan of liquid composition. The 
frames, with the splints arranged down¬ 
wards, run over this roller, and the 
composition is thereW add^ to the 
bodies with considerable regularity and 
dispatch. The machine wUl dip 8500 
to 4000 frames a day, and since each 
frame holds about 4500 splints, it will 
dip about 18,000,000 splints in that 
ti^, Thu dzying is effected, when 
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practicable, iu the ui>en air, the frames 
standing together iu twos or fours. 
At otlier times, the splints are dried 
by hot air, distributed by means of 
revolving fans, in rooms set apart for 
the purpose. After drying, they are 
sorted and packed iu boxes of various 
sise, pattern, and capacity. 

Vesuvians or Pusees.—‘The 
“ vesuvians,” princii»lly used as lights 
by smokers, have rounded splints, 
made from alder, or some similarly 
hard wood, the object being to prevent 
the ignition of the wood, and conse« 
quent dropping of the burning compo* 
sition. The more expensive kinds are 
made on glass bodies, consisting of 
glass piping of small section, which is 
chiefly procured from Italy, an<l should 
yield some 1200 splints to the lb. An 
ingenious method of retaining the 
composition is by moans of a piece of 
wire, about ^ in. long, inserted by 
hand into the end of each splint; it 
answers the purpose effectually. The 
vesuvian-splints are placed in moulds 
and the composition for the beads 
pressed on them. After drying, the 
heads ore tipped with the strilung com¬ 
position like an ordinary match. 

Oompositions.—Igniting compo- 
titions for “ strike-any where ” matches 
are generally manu^tured of some 
form of phosphorus mixed with oxidis¬ 
ing agents, with which it will readily 
inflame by friction. Such are saltpetre, 
chlorate of potash, and red-lead ; these 
are mixed up with glue, which causes 
them to adhere to each other and to 
the wooden splints. Most makers 
^ve a particular mixture of their 
own; the following practical recipes 
may be taken as fairly representative, 
the flrat being the best: (1) part by 
we^ht red mosphorus, 4 chlorate of 
pot^, 2 glue, 1 whiting, 4 finely 
powdered glass, 11 water; (2) 2 parts 
by weight phos^fliorus, 5 chlorate of 
potash, 3 glue, Ijr red-lead, 12 water. 

The match con^position is coloured 
either with a co(d-tv colour, ultra- 
marine blue, Prussian blue, or ver* 
miliiMi.* lDprepmngthecomp<»ition, 
the glue .and the nitre or chlorate of 


potash are dissolved in hot water, the 
phosphorus is then added, and carefully 
stirred in until intimately mixed, the 
whole being kept at a temperature of 
about 100^ F. (38° C.). The fine 
sand and colouring matter are then 
addeil, and the mixture is complete. 

The Oeruuuis replace the clilorate 
either by iiitmte of potash or nitrate 
of lead, together with red-lead, hence 
their matches strike silently, without 
the short detonation peculiar to English 
goods. 

Vestas are tipped with similar ingre- 
4lients, but the taper being less rigid 
than wood, a lai^ger px)portion of phos¬ 
phorus is added. 

(3) Englisli Matches.—2 {)arts fine 
glue soaked in water till quite soft, 
4 parts water, lieated together in a 
water-bath till quite fluid ; remove the 
vessel from the bath, and add 1| to 2 
parts phosphorus, agitating the mix¬ 
ture tmskly mid continually with a 
stirrer having wooden pegs or bristles 
projecting breath. When the mass 
is uniform, 4 or 5 parts clilorate of 
potash, 3 or 4 piuls powdered glass, 
and sufficient colouring matter in the 
form of red-lead, si^ts, etc., are 
cautiously added, and the whole is 
stirred till cool. Th^e matches ig¬ 
nite with the recognised snapping 
noise. 

Sileni Matches. —(1) Dissolve 16 
parts gum arable in least possible 
quantity of water, triturate in 9 parts 
|)owdered phosphorus, and add 14 
parts nitre, 16 parts vermilion or bi- 
noxide of mai^nese, and form the 
whole into a paste. 

(2) 6 parts glue soaked in a little 
cold water for 24 hours, and liquefied 
by trituration iu a heated mortar; add 
4 parts phosphorus, and rub down at 
a heat not exceeding 150° F. (66° C.) ; 
mix in 10 |)arts powdered nitre, and 
then 5 parts red ochre and 2 parts 
smalts, and form the whole into a 
unifenra paste. 

(3) Instead of phosphorus, lead sul- 
phocyanate mixed with precipitated 
antimony sulphide is treated in the 
moist state with an oxygenous sub- 
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Rtoiicc, sue)) as poiiiBsiuin chlorate, 
with imliffereiit colouring and rubbing 
agents, such as glass, quartz, pumice 
powder, ultramarine, etc., and with 
glutinous sulwtances, such as glue, 
gum, and dextrine. The mixture is 
useil in place of the materials em¬ 
ployed for igniting suljiliur matches, 
wax lights, etc. (H. Schwarz.) 

(4) IMiosphorus, 17 iwts; red-lead, 

24 parts ; nitre, 38 parte; fluid glue, 
21 {larte. 

Safety lifatches*—(1) Dipping 
composition for safety matches consists 
of 1 jiart by weight chlorate of potash, 
2gluc, 1 sulpliideof antimony, 12 water. 
For the rub1>er on the ]x>x, 2 jiarte of 
amorphous phosphorus and 1 of {x>w- | 
dcred glass are mixed witli the solution 
of glue, and punted on the l>ox. 

(2) Dipping comiiosition.—4 parte 
chlorate of potihsU, 1§ put. bichromate 
of potash, 4 parte red lead, 3 parts sul- 
]>hide of antimony, glue and water to 
make a creamy i)a8te. For the rubl^er 
on the box, 2 jiarte phosphorus, 1 part 
glass dust, glue and water to make a 
paint. 

(3) Dipping composition.—Chlorate 
of potasli, 200 ])arte; lead biuoxide, 
115 ; rod-lead, 250; antimony trisul- 
phide, 125 ; gum luitbic, 67 ; paraffin, 

25 ; bichromate of potash, 132. Kub 
the antimony and paraffin together, 
then add the other ingredients. Add 
water to make the whole of a prop^ 
consistency when heated over a water 
bath. For the rubber on the box, 9 
parte red phosphorus, 7 parte powdei^ 
iron pyrites, 8 parte powdered glass, 
liquid gum lu^bic or glue to make a 
paint. 

(4) Matches from Sweden were found 
to be tipped with an igniting composi¬ 
tion made up of the following sub¬ 
stances :— 

Id 100 parts. 


Glass.8-77 

Glue.7*12 

Potassic bichromate . 5*59 

Potassic clilorate . .46*76 

Ferric oxide . . . 4*09 

Manganese . . . 13*07 

Sulphur .... 7*41 


It is BuppoHul that the following 
proisjrtions were employed in the 
manufacture of the composition:— 
Glass 1} Ib. 

Glue ..... 1 „ 
Potassic bichromate ^ ,, 
Potassic chlorate . 6| ,, 

Ferric oxide ... | 

Maiiganese . . . 2 „ 

Sulphur . . . . 1 ,, 

In con8e<iuence of the small propor¬ 
tion of oxygen-yielding substances to 
Bul]>hur, a large quantity of sulphurous 
acid is evolved on igniting the mass. 

(5) In another composition, likewise 
from Swe»lcn, Wiederhold found to 1 
of sulphur 21 of potassic clilorate; this 
com|)usition yielded no free sulphurous 
acid, tlie sulphur beii^ wholly oxidised 
to sulphuric acid. (* Diugler’s Polyt. 
Journ.’) 

Vcmvmm or Fitsfcs.—The heads of 
vesuvians are made up princijially with 
powrlered cliarooal and saltjjetre in 
sumo sucli proportions as the follow¬ 
ing: 18 jiarte saltpetre, 19 oliarcoal, 
7 powder^ glass, 5 or 6 gum-aralac; 
to these ing^iente are added a little 
scent, in the form of satin-wood, %• 
num-vite) dust, cascarilk bark, or gum 
benzoin, which render them fr^^^t 
while burning. The igniting compoea* 
tion is identical with (1) or (2). 

Hed Phosphorus varies in colour 
from a red to brown. It is made ^ 
heating ordinary ph<»pboru8 to 240*^. 

! in a closed retoit (or in an inert gas 
like carbonic acid or nitrogen). It 
then changes its character, not ignit¬ 
ing so fre^y as ordinary phosphorus, 
and, if pure, is non-poisonous. The 
latter quality should not be relied on 
as red phosphorus commonly carries 
some or^ary phosphorus in its com¬ 
position. 

Phosphorus Substitute.'—G. 

Graven states that persulphocyonioacid 
(H,(CN,)S)) meets all the requirements 
of phosphorus for matches, resisting 
shook and friction, is readily friable 
and vrill mix with other substances, is 
non-poisonous and cheaper than phtM- 
phorua. 
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Impregnating Fluidfor Wood 
Stems, --{a) A 2^ per cent, solutiou 
of amiuunium sulphate ; (b) a solution 
of ammonium phosphate (2 per cent, 
of this salt with 1 or per cent, of 
phosphoric acid). 


Measuring Angles. 

A siMi’LK means of measuring angles 
is shown in Fig. 40. Tlw Wrd a 
usually of deal, whicli should be about 
15 in. S(|uare, underneath it lias 
screwed on to it in the centre a brass 
boss, which fits into a similarly sloped 
recess in the wtKxlen head of a folding 
tri(iud stand. A brass clamping screw 




Fio 40. 


passes from below through a hole in 
the centre of the tripc^ head, and 
screws into the bra^ bo^ on the board. 
By this means the board, or plane 
table, as it is here term^, can be 
smoothly turned round horizontally 
into any position and securely clamped 
there. 

On the top of the board is pasted or 
glued a cardboard protractor b. These 
protractors are about 12 in. diameter, 

I and are graduated to | degree, and 
I Oiu be bought for a small sum. 'Care 
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Hhould lie takeu to utiaeU this flatly 
to the board. 

The next oHBoutial is a sight^rulc c. 
Tills coiisistH of a flat piece of some 
liard wood about 15 in. long by '2\ in. 
witle, and in. thick, having one 
e<lge bevellt^. On each end is fltted 
centrally a brass 8iglit*vane—one d 
liaving a wide slot through its ui> 
sUuiding part, down the centre of 
which is fitted a fine wire or hair; the 
oUicr e lias a fine slit down its centre. 

To measure an angle between two 
objects, the plane Uiblo is set up as 
level as possible by eye, the sight rule 
is placed across the centre of the pro¬ 
tractor, and poinieil in tlie direction 
of the left-liand object, the eye being 
applied to the slit in r, an<l the wire 
in d lieiug lax>ught into coincideiico 
with the object. C'are must l>e taken 
that the bevelled edge of the rule lies 
nejirly over the centre of the pro¬ 
tractor. This is easily ensured by 
platting the finger or tlie uncut eud of 
a pencil toucliing the centre point, 
and using tliis as a pivot round vsliich 
to turn tlie rule. The graduations of 
the protractor cut by the bevelled 
edge of Uie rule are then read at each 
end, and their mean is taken as the 
true direction of the object. A 
siiuikr observation is then taken to 
the right-liaiul object, care being 
always taken to use the mean of the 
readings at eacli end of the rule. The 
diflereiice between the readings to the 
two objects give the angle required. 

A most surprkiiig degree of accuracy 
can be obtained by the use of this 
simple instrument by repeating tiie 
olwervatious on a different part of the 
graduation. It is, in fact, a very fair 
theodolite without the telescope. 

If a magnetic compass is used in 
conjunction with the plane table, and 
by its means the table and protractor 
be turned roupd* and set magnetic 
north and south, accurate magnetic 
bearings of objects can bo obtcuued 
with ecjual ^lity. (G.) 


Metal Colouring and 
Decorating. 

(£)CCa/sO JaI’ANNINO and Lacquebino.) 

Bronzing. — Steel Br&me for 
Brass .—Mix up 1 oz, oxide of iron, 
12 oz. hydrochloric acid, wid 1 oz. of 
white arsenic. Clean the brass well to 
get rid of ]ac(|ucr or grease, and apply 
with a brush until the desired colour 
is oiitaiiied. Stop the process by oiling 
well, wheu it may be varnished or clear 
lacAiuered. 

lilack Bronze. — Bip the article 
bright in iwjuiifortis ; rinse the acid off 
witli clean water, and jilace it in the 
following mixture until it turns black : 
bydrochloiic acid, 121b, ; sulpliate of 
iron, 1 lb. ; and pure white arsenic, 
1 Ib.^ Then take out, rinse in clean 
water, dry in sawdust, jiolish with 
black-lead, and then lacijuer. 

Red Bronze .—Dissolve oxide of iron 
in uiti'ic acid, to tliis add from 25 to 
50 per cent, of water and a few iron 
borings or turnings, free from oil. Dip 
tlie articles in this mixture. If too 
strong, they will, at once turn bkek, 
then ^d more water until the proper 
shade is obtained. Polish with oude 
of iron, and then lacquer with gold 
lacquer. 

Brmm Bronzes .—Different shades of 
: browns may be obtained by immersion 
in a solution of nitrate or chloride of 
iron. The various shades can be ob¬ 
tained adjusting the strength 
the bath. 

To Bronze Copper ,—First well clean 
the surface of the work, then brush 
carefully over with a solution pf acetate 
of copper, or peroxide of iion, in sul¬ 
phate of iron. Heat the work slowly, 
and then rub the powder off. Kepset 
the process if required. 

Bronze for Brass.’—\ oz. muriate of 
ammonia, | oz. lUum, and oz. w^nic 
if well di^lved in 1 pint vin^jar, will 
make bronze ieff brass. 

To Brmze St€d,—R. cheap method 
is to simply take the parts that require 
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bropzing, and to cover them with olive- 
oil, then take a kettle of boiling water 
and expose the oiled parts to the 
steam. 

Videi Bronze .—Many shades of 
violet can be obtained by immersion in 
a solution of chloride of antimony. 
The different shades can be ascertained 
by the strength of the bath. 

Green Bronze ,—Mix 12 oz. nitrate 
of iron, 2 oz. nitrate of soda, and 1 
pint of water. Dip the articles in 
this mixture until they have received 
the required shade, wash them in clean 
water, dry, and afterwards dip them 
in the following mixture; 1 oz. per- 
chloride of iron and 2 oz. of water. 
When the articles are quite diy, apply 
a coat of suitable lacquer. 

Olive Orem Bronze .—^Tliis can be 
produced hy a solution of arsenic and 
iron in muriatic acid. Polish aftw- 
wards, with the Plumbj^o brush, then 
when warm, coat it over with a lacquer 
composed of the following: 1 part 
powdered turmeric, 1 part gamble, 
and 1 part varnish lacquer. 

Sted Grey Brmze.-^a) This can be 
produced on brass work by means of 
arsenic chloride, and blue by well boil¬ 
ing and attentive treatment with a 
strong sulphide of soda. 

(i) Auotber method is to mix vine¬ 
gar or dilute sulphuric add (1 acid 12 
water) with powdered black-lead in a 
saucer or open vessel; apply this to 
the brass with a soft plate brush by 
gent^ brushing. This will soon as¬ 
sume a polish, and is fit for lacquering. 
The brass must be made slightly 
warmer than for lacquering only. A 
little {sactioe will enable the operator 
to bronze and lacquer with once heat¬ 
ing. The colour, black or green, varies 
jriti) the*thickness of black-lead. 

Florentine Bnmzc.—Mix ti^ther 1 
dr. sal-ammoniac, 16 gr. ox^c add, 
and 1 pint pure vinegar. 

Rich Green .Bronze.—Boil slowly 
together | oz. sal-ammoniac, 1 qt. 
wine vinegar, J oz. alum, 1 oz. grwn 
verditer, 4 oz. of French berries, and 
1 oz. common salt. 

Red Brown Bronze. — (a) Dissolve 


in vinegar two parts venligris aud one 
part std ammoniac. Boil, skim, and 
dilute with water, until white pred|n- 
tate ceases to fall. Set in a pan mean¬ 
while the articles to be bronzed, made 
perfectly clean and free from grease. 
Boil solution briskly, and pour over 
articles in tiie mn and btingagaui to the 
boil. A bright reddisli-brown colour 
is thus acquired; but the articles 
should ho frequently inspected, and 
removed as quickly as the desired shade 
is obtained. Then they are to be re¬ 
peatedly washed and dried. The solu¬ 
tion must not be too stmng, for then 
the bronze will come off by Motion, or 
turn green on exposure to the air. 

(b) Dissolve 2 oz. of iiitratc of iron, 
and 2 oz. of hyposulphite of soda in 
1 pint of water. Immerse the articles 
in the bronze till of the required tint, 
os almost any shade from brown to red 
can be obtained ; then well wash with 
water, diy, and brush. One part of 
perchloride of iron, and two parts of 
water mixed together, and the article 
immersed in the liquid gives a pale or 
deep olive green, according to the time 
of immemion. If nitric add is satu¬ 
rated with copper, and the article 
dipped in the liquid, and then heated, 
it assumes a dark green. If well 
brushed it may be lacquered with pale 
gold lacquer, or else polished with oil. 

Antique Orem .—The repeated appli¬ 
cations of alternate washes of dilute 
acetic add and exposuro to the fumes 
of ammonu will give a very antique¬ 
looking green bronze; but a quick 
mode of produdng a similar appearance 
is often d^irable. To this end the 
article may be immeitied in a solution 
of 1 part perchloride of iron in 2 of 
water. The tone assumed darkens with 
the length of immersion. Or the ar- 
tides may be boiled in a strong solution 
of nitrate of copper. Or lastly they 
may be immersed in a solution of 2 oz. 
ni^te of iron and 2 oz. hyposulphite 
of soda in a pint (rf water. Washing, 
drying, and brushing complete the 
process. 

Various Brtwm.—Before bronzing, 
all the requisite fitting is finished, and 
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the brass annealed, pickled in old or 
dilute nitric acid till the scales can be 
removed from the surface, eKioured 
with sand and water, and dried. Bronz* 
ing is then performed acconling to the 
colour desired ; for although the word 
metuis a brown colour, lieiug taken from 
the Italian hromirw, signifying burnt 
brown, yet in commercial language it 
includes ail colours. Browns of all 
shades are obtained by immersion in 
solutions of nitrate or perchloride of 
iron ; the strength of the solutions 
determining the depth of colour. 
Violets arc produced by dipping in a 
solution of chloride of antimony or of 
permuriate of iron. Chocolate is 
obtaine<l by burning on the surface of 
the brass m<iist red oxide of ii'un, and 
polishing with a very small quantity 
of black'letul. Olive green results from 
making the surface 1)luck b)' means of 
a solutiuit of in>n and arsenic in muri* 
atic acid, polishing with a bkcklcod 
brush, and coating it, when worm, 
with a lacquer composed of 1 part iao 
varnish, 4 of turmeric, and 1 of gam* 
boge. A steel-grey colour is dc{x)sited 
on brass from a dilute boiling solution 
of muriate of arsenic ; and a blue by 
careful treatment with strong hypo¬ 
sulphite of soda. Black is much used 
for optical brass-work, and is obtained 
by coating the brass with a solution 
of platinum, or with chloride of gold 
mixed with nitrate of tim The 
Jap^ese In-onze their brass by boiling 
it m a solution of sulphate of copper, 
alum, and v^'digris. Success in the 
art of bronring greatly depends on 
circumstances, such as the temperature 
of the alloy or of the solution, the 
proportions of the metals used in form¬ 
ing the alloy, and the quality of the 
materials, The moment at which to 
withdraw the goods, the drying of 
them, and a hundred little items of 
care and manipulation, require atten¬ 
tion which experience alone can impart. 
(‘Eng. Hechan.*) 

Bronzing Process used in the Paris 
.Sfini.-—Powder and mix 1 lb. each of 
verdigris and sal ammoniac. Ti^e a 
quantity of this mixture as large as a 


vinegar. Place this in a cop]jer pan 
(not tinned), boil in about 5 pints of 
water for 20 minutes, and then pour 
off the water. 

For lirouring, pour part of this fluid 
into a co{>i)er pan; place the medals 
separately in it U]ion pieces of wood or 
glass, so that they do not touch each 
other, or come in contact with the 
copper pan, and then boil them in the 
li(juid for J hour. 

Bronzing Copper.—(a) Bronzing 
copper by the well-known method of 
heating it over a Are is a tedious and 
not altogether satisfactory process. 
It involves the exercise of some skill, 
and a considerable amount of labour 
must be expended in the preliminaiyr 
processes of cleansing and polisliiug ; 
and very often the whole opOTation 
has to be performed over i^ain, owing 
to some accidental blemish imparted 
to the surface of the article iu some 
8ubse{jucnt process—e.g. brazing or 
soldering. The polishing powders 
principally employed aie crocus and 
plumliago, the latter giving a deeper 
and more permanent colour to the 
finished article tiiau the former, while 
shades between can be obtained by 
mixtures of the two powders. There 
are several secret processes employed 
by the principal workers in the art, 
the substances used in which 
known, but the exact methods are 
undescribed. Pota£»ium sulphide and 
ammonia hydrosulpbate are both cap¬ 
able of impartii^ to the surface of 
clean copper on appearance of antique 
bronze. The solution is brushed on 
: cm-efttlly and allowed to dry, the 
' metal being previously heated to about 
70° P. A solution of verdigris and 
sal ammoniac in vinegar, diluted with 
water, boiled and filtered, is used as a 
sort of pickling bath for brass and 
copper articles it is desired to honze. 
The bath must be kept at the boiling 
point, and care must be taken that 
the artides are removed as soon as the 
desired effect is poduced. A bronze, 
said to be used the Chinese, is 
made, like the last, of sal ammoniac 
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»Dd verdigris, witli Uie addition of alum 
and vermilion (i.e. the pure article 
prepared from mercury and sublimed 
sulphur). These ingredients, when 
reduced to a fine powder and made 
into a paste with vine^, are spread 
over the surface of the u^icle to be 
bronzed, which is then placed in an 
oven, where it heats slowly but uni¬ 
formly. When thoroughly warm, the 
paste is cai^uUy washed off in hot 
water, and tlie article is rapidly dried, 
with the assistance of hot box sawdust, 
if of special value. If the bronzing 
is not of a sufficiently deep tone, the 
process is repeated immediately after 
the washing. The common bronziug 
solution for metallic statuettes is made 
by dissolving about 1 part potassium 
binoxalate and 3 of sal ammoniac in 
strong viu^pu*, or preferably in a 
vin^^ made by adding pure acetic 
acid to distilled water. The articles 
to be bronzed are placed m a warm 
but moist chamber, and euh; repeatedly 
painted over with the solution, a soft 
brush or mop being used for the pur¬ 
pose. In the majority of the methods 
employed, the actual proportions of 
the ingredients are not stated, or when 
stated are not to be relied upon ; in 
every case a trial should be mtule on 
clean pieces of copper, and i-cpeated 
at least once. As a i^e, it will be 
found that the sal ammoniac must be 
in excess of the other salts. 

(A) Dhu)olve in 11 gal. of hydro- 
oblimc add as much as possible of iron 
in line wire or scales. When the liquid ^ 
is saturated a deposit will form at the I 
bottom. Then add 2 * 2 lb. of amenious 
acid and stir vigorously. When the 
add is dissolved, the bath is complete. 
The objects to be bronzed are connected 
to the native pole of a battery, the 
opposite elecla'ode being formed of 
or plates of retort carbon. Arti¬ 
cle of copper or brass become black 
at once, but those of iron are attacked 
by the bath. It is therefore necessary 
to nickel the latter. In order to pre¬ 
serve the deposit of iron the surface 
mlist be larauet^. 

Blftok Colour on Brait.—(1) 


The best means for producing a black 
surface on brabs, pinchbeck, or silver, is 
said to be platinum chloride, which is 
allowed to liquefy by exposure to the 
air. It is rubb^ in with the lxt^;er, 
or, best, with the ball of the thumb. 
After blacking, the object is washed 
and polished with oil and leather. 
Platinum chloride is dear, but a littie 
of it will do a great deal of work. 

(2) A solution of nitro-muriate of 
platinum will blacken brass quicker 
than anything else ; but possibly 2 oz. 
corrosive sublimate dissolved in 1 qt. 
of vinegar will act quickly enough. 
This solution is brushed over the brass, 
allowed to rerndn till the latter is 
black ; it is then wipe<l off, and the 
brass cleaned and black-leadM. 

(3) If merely wanted to black it, 
brush on a mixture of best v^etable 
black and French pxilish. TMs will 
give a nice dead bh^k, or modify the 
deadness by the addition of polish. 

(4) Make a strong solution of nitrate 
of silver in one dish, and of nitrate of 

' copper in another. Mix the two to¬ 
gether, and plunge the brass into the 
mixture. Remove and heat the brass 
evenly until the required d^ee of 
dead blackness is obtained. 

Bronzing Oas-Fittingz.— (a) 
Boil the work in strong lye, and scour 
it free from all grease or old lacquer; 
pickle it in <lilu^ nitric acid till it is 
quite clean (not Mght), then dip in 
strong acid, and rinse through four or 
five waters; repeat the dip, if neces- 
saiy, till it is br^ht; next bind it 
j very loose with some thin iron wire, 
and lay it in the strongest of the 
waters you have used for rinsing. This 
will deposit a coat of (xtpper cdl over 
it, if the water or pickle be not too 
strong ; if such ui the case, the copper 
will only be deposited just round where 
the wire touches. >l^en the copper 
is of sufficient thlckn^s, wash it {^ain 
through the waters, and dry it with a 
brush in some hot sawdust; box-dust 
is best, but if this is not at hand, oak, 
ash, or beech will do. It is now ready 
fmr lHt>Qzing. The bnmze is a mix¬ 
ture of bU-Iead and red bronae, 
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the brass annealed, pickled in old or 
dilute nitric acid till the scales can be 
removed from the surface, eKioured 
with sand and water, and dried. Bronz* 
ing is then performed acconling to the 
colour desired ; for although the word 
metuis a brown colour, lieiug taken from 
the Italian hromirw, signifying burnt 
brown, yet in commercial language it 
includes ail colours. Browns of all 
shades are obtained by immersion in 
solutions of nitrate or perchloride of 
iron ; the strength of the solutions 
determining the depth of colour. 
Violets arc produced by dipping in a 
solution of chloride of antimony or of 
permuriate of iron. Chocolate is 
obtaine<l by burning on the surface of 
the brass m<iist red oxide of ii'un, and 
polishing with a very small quantity 
of black'letul. Olive green results from 
making the surface 1)luck b)' means of 
a solutiuit of in>n and arsenic in muri* 
atic acid, polishing with a bkcklcod 
brush, and coating it, when worm, 
with a lacquer composed of 1 part iao 
varnish, 4 of turmeric, and 1 of gam* 
boge. A steel-grey colour is dc{x)sited 
on brass from a dilute boiling solution 
of muriate of arsenic ; and a blue by 
careful treatment with strong hypo¬ 
sulphite of soda. Black is much used 
for optical brass-work, and is obtained 
by coating the brass with a solution 
of platinum, or with chloride of gold 
mixed with nitrate of tim The 
Jap^ese In-onze their brass by boiling 
it m a solution of sulphate of copper, 
alum, and v^'digris. Success in the 
art of bronring greatly depends on 
circumstances, such as the temperature 
of the alloy or of the solution, the 
proportions of the metals used in form¬ 
ing the alloy, and the quality of the 
materials, The moment at which to 
withdraw the goods, the drying of 
them, and a hundred little items of 
care and manipulation, require atten¬ 
tion which experience alone can impart. 
(‘Eng. Hechan.*) 

Bronzing Process used in the Paris 
.Sfini.-—Powder and mix 1 lb. each of 
verdigris and sal ammoniac. Ti^e a 
quantity of this mixture as large as a 


vinegar. Place this in a cop]jer pan 
(not tinned), boil in about 5 pints of 
water for 20 minutes, and then pour 
off the water. 

For lirouring, pour part of this fluid 
into a co{>i)er pan; place the medals 
separately in it U]ion pieces of wood or 
glass, so that they do not touch each 
other, or come in contact with the 
copper pan, and then boil them in the 
li(juid for J hour. 

Bronzing Copper.—(a) Bronzing 
copper by the well-known method of 
heating it over a Are is a tedious and 
not altogether satisfactory process. 
It involves the exercise of some skill, 
and a considerable amount of labour 
must be expended in the preliminaiyr 
processes of cleansing and polisliiug ; 
and very often the whole opOTation 
has to be performed over i^ain, owing 
to some accidental blemish imparted 
to the surface of the article iu some 
8ubse{jucnt process—e.g. brazing or 
soldering. The polishing powders 
principally employed aie crocus and 
plumliago, the latter giving a deeper 
and more permanent colour to the 
finished article tiiau the former, while 
shades between can be obtained by 
mixtures of the two powders. There 
are several secret processes employed 
by the principal workers in the art, 
the substances used in which 
known, but the exact methods are 
undescribed. Pota£»ium sulphide and 
ammonia hydrosulpbate are both cap¬ 
able of impartii^ to the surface of 
clean copper on appearance of antique 
bronze. The solution is brushed on 
: cm-efttlly and allowed to dry, the 
' metal being previously heated to about 
70° P. A solution of verdigris and 
sal ammoniac in vinegar, diluted with 
water, boiled and filtered, is used as a 
sort of pickling bath for brass and 
copper articles it is desired to honze. 
The bath must be kept at the boiling 
point, and care must be taken that 
the artides are removed as soon as the 
desired effect is poduced. A bronze, 
said to be used the Chinese, is 
made, like the last, of sal ammoniac 
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a clean brusli with a fine earth and j water. When this clear solution is 
water, and after thorough drying apply j hesitcd to 190'^ to 200° F. (88° to 93° 
to both aides a light coat of the fij«t C.), it docom|)ose8 slowly, and precipi- 
Bolution by means of a brush. After tat^ sulphide of lea<i in brown flakes, 
drying, the article presents a blackish If metal be now present, a part of the 
appearance. The second solution is sulpliide of lead is deported tlicreon, 
then applied with a brush until the and according to the thickness of the 
article acquires a dark copper-red deposited sulphide of lead the above 
colour. It is now allowed to dry 1 colours are produced. To produce an 
hour wid then polished with a soft even colouring, the mticles must l)e 
brush and finely elutriated bloodstone, evenly heated. Iron treated with this 
the surface being frequently breathed solution takes a steel-blue colour; zinc, 
upon so as to make the bloodstone ■ a brown colour ; in the cose of copjier 
adhere. It is finally polished with the objects, the first gold colour does not 
brush alone, which is from time to appear; lead and zinc are entirely 
time drawn over the palm of the hand, indifferent. If, instead of the acetate 
To protect the bronze a^nst moisture, of lead, an equal weight of sulphuric 
cover it with a very thin layer of gold acid is added to the hyposulphite of 
lacquer. ^ soda, and the process carried on aa 

To Brozizo Zinc Fret Work.— before, the brass is covered with a very 
Coat the metal with a very thin gold beautiful red, which is foDowed by a 
size, and when nearly dry rub on a green (which is not in the first scale 
sufficientquantityof redbronze(bronze of colours mentioned above), and 
powder), and burnish. changes finally to a splendid l««wn 

(c) OxidUing Copper and Broits ,— with green and red iris glitter. This 
Make a solution of | lb. hyposulphite last is a very durable coating, and may 
of soda and | lb. nitrate of iron in 1 qt. i find special attention in the manu&c- 
of water. Immerse the articles in this, tures, eapecialiy as some of the others 
The shade of oxidation will vary acoord- are not very permanent. Veiy beau- 
ing to the length of time the goods are tiful marble designs can be produced 
immersed, so that any d^ree may be by using a lead solution thickened with 
bbtedned. gum trs^canth on brass which has 

Colouring and Decorating.— been heated to 210° F. (99° C.), and 
Metals may be coloured quickly and is afterwards treated by the usual solu- 
cheaply by forming on their surface tion of sulphide erf le^. It may be 
a coating of a thin film of a sulphide. ; used several times. 

In 6 minute brass articles may be j Brass.—(1) An orange tint inclining 

coated with any colour, varying from to gold is produced by first polishing 
gold to copper-red, carmine, and dark the brass and then plunging it for a few 
red, and light aniline blue to a ' seconds in a warm neutral solution of 
blue-white, like sulphide of lead, and | crystallised acetate of copper. Dipping 
at last a reddish white, accordi^ to i into a bath of copper, the resulting 
the thickness of the coat, which de- tint is a greyish green ; while a beau- 
pends on the length of time the metal tiful violet V6 obtained by immerting 
remains in the solution used. The the metal for an instant in a solution 
colours possess a very good lustre, and of chloride of antimony and rubbing it 
if the articles to be coloured have been with a stick covered with cotton, 
previously thoroughlycleaned by means During this operation the brass should 
of acids and alkies, they adhere so be heated to a degree just tolerable to 
firmly that they may be operated upon the touch. A m(wr4 appearance, vastly 
by the polishlzig steel. To prepare superior to that usually seen, is pro- 
solution, diraolve 4 oz. hyposul- duoed by boiling the object in a solu- 
phito of soda in 1 Ib. water, and add tion of sulphate of ooppo*. There are 
} oz. acetate of lead dissolved in | Ib. three methods of procuring a blacA 
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lacquer on the surface of brass. The 
first, wliich is often employed by 
instrument-makers, consists in polish¬ 
ing the object with tripoH, and washing 
it with a mixture composed of 1 part 
nitrate of tin, 2 parts chloride of gold. 
Allow this wash to renuun for 15 
minutes, then wi{>e it off with a linen 
cloth. An exc^B of acid increases the 
intensity of the tint. In the second 
method, coiiper turnings lU'e dissolved 
in nitric acid until the latter is satu¬ 
rated ; the objects are immersed in the 
solution, cleaned, tmd sulieequently 
heated moderately over a charco^ fire. 
This process must be repeated in order 
to pr^uce a black colour, as the first 
trial only gives a dark green. Finally, 
polish with olive-oil. The tliiiri 
method is done with chloride of plati¬ 
num. In the United States and on 
the Continent much pains is taken to 
give objects “an Er^lish look.” For 
this purpc»e they are first heated to 
redness, and then dipped in a weak 
solution of sulphuric acid. Afterwards 
they are immersed in dilute nitric acid, 
thoroughly washed in water, and dried 
in sawdust. To effect a uniformity in 
the colour, they are plunged in a bath 
consisting of 2 parts nitric acid and 1 
rain-water, where th^ are sufiered to 
remmn for several minutes. Should 
the colpur not be free from spots and 
patches, the operations must be re¬ 
peated until the desired effect is pro- 
duced. (* Eng. Meehan. *) 

ToPr^wse a Silver-White Coating 
on BroM. —Dissolve 46 ports cream of 
tartar and 4 tartar emetic in 1000 hot 
water, add 50 hydrochloric acid, 125 
powdered (or fine granulatetl) tin, and 
SO powder^ antimony (metal). Heat 
to boiliz^ and dip into it the objects 
to be coated. After having been boiled 
half an hour the brass will have a 
silvw-white, hard, and durable coating. 

VariouB Cdowringh for Metah .— 
Boyal red on copper article. First 
dean and polish and dry thoroughly. 
Melt some saltpetre in an iron pan and 
immerse the artide in this. This 
anneals the copper, and leaves a firm 
and thick scale. Next ]^ut the goods 


into a boiling solution made up of the 
following; dum, 12 oz.; acetate of 
copper, 7 oz.; sulphate of copper, 2 oz. 
water, g^ons. This solution must 
be made and boiled in a copper vessel, 
and the articles left in it about 5 
minutes. Finish by washing, drying 
and polishing. 

Olive green on brass is obtained by 
the process just described for royal red 
on copi^er. 

“ Blue metal ” finish on steel small 
goods. Tills is used for watch-cases, 
vesta-boxes and “ fancy ” goods. The 
goods are of steel with polished or very 
smooth clean surface. First submit 
them to the Bower-Barff process, the 
article being made a red heat in a 
dosed retort, into which live steam is 
then injected. This produces the 
black “gun metal” finish. The blue 
effect is obtained by immersing the 
goods into a mixture of 1 port of In- 
noxide of manganese and 4 parts of ni¬ 
trate of potassium. The two sub¬ 
stances are melted in an iron crucible 
until ebullition (boiling) occurs, the ar¬ 
ticle (perfectly clean and dry) beii^ 
then put in. They need only 1% in for a 
moment or two, being then taken out 
and plunged into paraffin oil. Fiiul 
finishing is done with a fine satin- 
finishing steel scratch-brush. 

Black “gun metd” finish to steel 
small goods. This is obtained by^the 
Bower-Barff process as just described 
with “blue metal” fin^. 

Small Articles D^eretU Colours ,— 
(a) Small metallic artides, laittons, 
clasps, buckles, and oth^, have dif¬ 
ferent coloured films produced on them 
by various methods. Bainbow colours 
are produced on brass buttons 1^ 
strin^ng them on a copper wire and 
dippx^ them in a hath of plumbate 
of soda freshly prepared by filing li¬ 
tharge in caustic sod^ and pouring it 
into a porceldn dish. A linen bag of 
findy pulverised litharge or hydrated 
oxide of lead is suspended in the solu¬ 
tion, so as to keep up the original 
strength of the solution. While the 
buttons ore in the solution, they ore 
touched one after tilie other with a 
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platinum wire connected with the poHi- 
tive pole of a battery, until the dcaircd 
colour appears. The galvanic current 
employed must not lx$ too strong. Tlxe 
colours are more brilliant if tliey are 
heated after they have been rinsed and 
dried. Coloured Rims are more con¬ 
veniently produced upon bright brass 
by difierent chemicals, by painting with 
them, or by immersion. For example: 
Qolden yellow.—By dipping in a per¬ 
fectly neutml solution of acetate of 
copper. Dull greyish green.—Re¬ 
peatedly punting with very dilute 
solution of chloride of copper. Pur¬ 
ple.—Heating them, and rubVjing over 
with a tuft of cotton saturate^l with 
chloride of antimony. Golden red.— 
A paste of four parts of prepared chalk 
and mosaic gold. 

(6) In recent times small u’ticles are 
also roughened by dipping in strong 
nitric acid, and, after washing and dry¬ 
ing, they are coated with a rapidly 
drying alcohol varnish that lias been j 
coloured yellow with picric acid, red ' 
with fuchsine, purple with methyl 
violet, or dark blue with an aniline 
blue. This gives the desired colour 
with a b^utiful metallic lustre. These 
colours arc not very durable and are 
for inferior goods. 

Colouri^ Bronze. — As to the 
colouring which may be given to bronze 
and which is obtun^ by various 
methods of oxidation, the following are 
some of the methods in vogue:— 

(1) The dull colour of medal bronze 
is obtained by rubHng with a mixture 
of red ochre and black lead applied by 
a brush. 

(2) The antique green is obtained by 
wnm bmg the metal in a liquid made of 
10 gr. marine salt, the same quantity 
of cream of tartar and acetate of 
copper, the whole dissolved in 200 gr. 
vinegar uid 30 gr. carbonate *of soda. 

(3) The Florentine is obtained by 
means of green vitriol (sulphate of 
iron), and then rubbing with wax. 

(4) T][ie citron tint is obtained by 
mee^ of red ochre mixed with Iftnp- 
-blacK and <nl. 

l^e oid^green bronze is obtained 


by several dippings in acid, and subse¬ 
quently with wax. 

(6) VenligriH is obtained by means 
of sai ammouuvc, and wax aftcrwaixls. 

(7) The smoko-tint is pxiduced by 
annealing the object in a wisp of hay 
or straw, which is set on fire, and the 
article is burnished, so that the oxide 
formed may jmnetrate the metal. The 
smoke of turf may be used instead, 
waxing aft'irwanls, and removing the 
grease by turpentine so as to carry off 
the uneven first layer. 

(8) Dark or Berlin Bronze. Cleanse 
the metal by dipping it first moment¬ 
arily in nitric acid, then rinsing 
<|uickly in running water, and rubbing 
with sawdust. Tlie bronzing dip may 
be prepared by dissolving in 1 gal. hot 
water \ lb. ea^ percliloride of iron and 
perchlorideofcopper. Tbemetalshould 
not be allowed to remain in this dip 
any lon^ than is necesttuy to produce 

' tlie desired colour, llinse well, dry, 
and polish iu warm sawdust or with a 
rag buff. 

(9) In preparing bronze medate for 
the Melbourne Exliibition, a rich choco¬ 
late colour was obtained by the addition 
of a little copper acetate, mixed with 
an alkaline sulphide, to the ordinary 
colcothar bronzing powder, ly which 
a film of mixed copper sulphide and 
oxide, somewliat resemblii^ Chinese 
bronze, was produced. 

Copper Artidefy Red Stain for .—^A 
brown colour may be product upon 
copper articles by placing them in a 
bath composed of 1 part verdigris and 
16 {»rts water, and compounded with 
ammonia until a clear blue solution is 
formed. To this liath add further a 
mixture of two jmrts liver of sulphur, 
3 parts Bfmt of sal ammoniac, and 
10 ports water shaking the mixture 
thoroughly before use. To avoid the 
formation of spots and stmns, the arti¬ 
cles must previously be thoroi^hly 
cleansed. By slight heatix^ the colour 
passes into r^diah-brown and becomes 
lighter. 

Gold. —(1) Gold alloys, part4cuha*ly 
those oont^ning copper, acquire, 
through repeated heating during their 
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maiiu&cture, a» untseemly brown or 
browniBh-black colour, caused by the 
oxide of copper, to remove which they 
are boiled or pickled in very dilute sul¬ 
phuric or hydrochloric acid, according 
to the colour they to have. If we 
have an alloy containing only gold and 
copper, either sulphuric or hydro¬ 
chloric acid is employed, for gold is not 
attacked hy cither of them, while the 
oxide of copper dissolves so easily that 
after the pickling the articles have 
the colour of pure gold, for the surface 
is covered with a thin film of gold. 
If the alloy consists solely of gold and 
silver, the li<]uid employed is nitric 
acid, and the articles are left in it a 
very short time; the acid dissolves a 
gtnall quantity of silver, and the 
articles acquire the colour of gold. 
If the alloy contains l)oth copper and 
silver, Itcsides the gold, tlie method 
of {nckling laui l>e varied to suit the 
colour it is desired to give to it. If, 
for instance, it is put in aul])huric acid, 
the copper alone is dissolved, and the 
colour obtained is that of an alloy of 
gold and silver, for the surface con¬ 
sists of the two. If nitric acid were 
used, lK>th coppa* and silver would be 
dissolved, an<l in this case the colour 
obtained would be that of pure gold. 
The articles are gently heated and 
allowed to cool again before boiling. 
The object of the heating is to destroy 
any graase or dust that adheres to them. 
If they are soldered with soft solder, 
they cannot of course be heated, and 
must be cleansed from grease and dust 
by firat putting them in a strong lye, 
then washing with water and putting 
them in the add. The adds are used 
dilute, usually in the proportion of 1 
p^ concentrated add to 40 of water. 

articles are laid side by side in a 
porcelain or earthenware di^, and the 
dilute add poured over them. From 
time to time one is taken out to see 
If it is vellow enough. When the 
proper colour has been reached, they 
are washed in dean water and dried. 
While this inckling is merely to bring 
out the colour of gold, ihe colour¬ 
ing of gold has for ito object the im¬ 


parting to inferior goods thcappearance 
of fine gold. Different mixtures can 
be employed for colouring gold, two 
of which are given below as affording 
veiy good results. Mix together 2 
parts saltpetre, 1 of table salt, and 6 
of alum, with of water, and warm 
the mixture in a porcelain vessel. As 
soon as it b^pns to rise, add I {Mrt 
hydrochloric acid, and bring the con¬ 
tents of the vessel to a lioil, stirring 
in the meantime with a gloss rod. 
The articles to be coloured, suspended 
on hooks made of strong platinum wire 
or of gloss, first dipp<^ in sulphuric 
; add and then put in the slowly cooking 
solution last described, and moved to 
and fro in it. In about 3 minutes they 
are taken out and dipped into a laige 
vessel of water so as to see what colour 
they are. If the desired shade is not 
yet attained, they are dipped in again 
as often as nece^ry until they liave it. 
In the subseejuent dippings they are 
only left in the liquid for 1 minute. 
Articles coloured in this way have a 
light yellow colour, but matt^ appear¬ 
ance. They are repeatedly washed in 
water to remove the last trace of the 
liiiuid, and then dried in soft sawdust 
that has been warmed. Instead of 
drying in sawdust they can be dipped 
in hot water the l£«t time and l^t in 
there a few seconds, and when taken out 
the water that hangs on them will eva¬ 
porate almost instantly. The second 
method of colouring gold alloys is by 
means of a mixture of 115 parts white 
table salt, and 230 of nitric acid, with 
enough water added to dissolve the 
salt. This is boiled down to a diy 
mass of salt. The salt is put in a por¬ 
celain dish, and 172 ports fuming 
hydixtchloric acid poured over it and 
heated to boiling. As soon as the 
suffocating odour of chlorine is per¬ 
ceived, the article to be coloured are 
dipped in and the firat time they are 
leh 8 minutes in the liquid. In other 
respects tixe treatment is the same as 
ab(|fe described. Article polished 
previously do not require {wlishing 
e^ain. Care must be taken not to 
inhale the dangerous gas; the opera- 
L 
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tion must be conducted under a 
draught or out of doors. (Schlosser.) 

(2) Place 4 oz. saltpetre, 2 oz. coin* 
mon salt, and 2 oz. ^um in a plum¬ 
bago crucible. Add sufficient water to 
cover the mixed salts. Now place tho 
crucible on the fire, and allow the mix¬ 
ture to boil. When this takes place, 
place the article to be coloured in the 
mixture, taking care that it is suspended 
by a hair. It may be loft in the cruci¬ 
ble forabout 15 minutes, when it should 
be withdrawn, washeil in warm water, 
well brushed with beer and a fine 
scratch brusli, and re-dippe<l, if the 
colour is not intense enough. 

(3) For small gold articles, such as a 
keeper or plain ring, etc., a very goo<i 
plan is to place them on a lump of 
charcoal and moke them red-hot under 
the blow-pipe flame, and then to throw 
them into a pickle composed of alx)ut 
35 drops strong sulphuric acid to 1 oz. 
water, allowing the articles to remain 
therein until the colour is sufficient¬ 
ly enhanced. Washing the article in 
warm water in which a Uttle potash has 
been dissolved, using a brush, and 
fimdly rinsii^ and drying in boxwood 
sawdust, complete the operation. 

(4) Another colouring mixture, 
which has been greatly recommended, 
consists of a mixture of 20 gr. sulphate 
of copper, 40 gr. French verdigris, 40 
gr. Sfu ammoniac,|and 40 gr. saltpetre, 
dissolved in 1 oz. glacial acetic acid. 
The articles, suspended by a home-liair 
as before, are to be immersed in this 
mixture, withiirawn, and heated on a 
piece of copp«* until black. They are 
then to be placed in a pickle of equal 
parts oil of vitriol and water, which 
removes the black cc^ting and brings 
up the colour. Washi^ in weak 
potash-water, rinring and dzyii^ as 
before, terminates the treatment. 

(5) An Indian native method.— 
Clean the article thoroughly by wash¬ 
ing in hot soap and water, taking c^ 
to get rid of all greasiness and all the 
Boim, The natives use tamarind-water 
anaalso the soap-nut. Prepare a paste 
<rf-the coDw^tenoe of soft butW by 
g u y ing the following ingredients with 


quantum mf. of pure water—viz. 1 oz. 
saltpetre, 1 oz. crude sal-ammoniac, 
2 oz. sulphate of copper; grind each 
separately to a fine powder, then mix 
with water and form the paste. Apply 
this paste pretty tliickly and evenly 
over the article to l)e coloured, and 
place while wet on ignited charcoal; 
warm till it dries and smokes ; then 
immediately dip into cold wkW, and 
clean by using tamarind-water and a 
soft brush. If the colour is not deep 
enough, repeat the process. Plunge 
the article whether of pure gold, 
alloyed gold, or gilt, into the follow¬ 
ing solution, and afterwanls clean 
thoroughly with a soft brush and soap 
and water. To increase the depth of 
colour plunge 4 or 5 times, cleaning 
after each plunge : powder finely 2 oz. 
alum, 2 oz. saltpetre, ^ oz. sal-enixurn 
(the refuse from aijuafortis), put all 
into an earthenware pipkin, with 5 oz. 
water, ioarm over tlie fire, adil 1 oz. 
gilders’ wax, and geuUy simmer for a 
short time. To bo us^ wlien newly 
cold. 

(6) This amplifies (2). Jewelleiy to 
be coloured should l)eat least 15 carats 
fine, and the solder should be only a 
shade under that. There must be no 
pewter or silver solder on it. It should 
just be annealed, and pickled in watqp 
to which sufficient sulphuric acid has 
been added to render it sharply acid to 
the taste. The best vessel to use for 
colouring is an ordinwy clay crucible; 
the colouring mixture is composed of 
2 oz. best saltpetre, 1 oz. alum, and 1 
oz. common salt. These are placed in 
the crucible with sufficient water to 
moisten them, and when they are 
melted, pbee the gold articles m the 
mixture. The jewellery must be 
strui^ ona pieceof wire. It is letter 
to keep a piece of platinum for this 
purpose, which should be annealed 
time beforo use; failing that, a 
piece of gold wire (16 carat). You 
may use silver wire, but nothu^ beeer. 
The colouring composition dissotves the- 
silver, so you will require a fresh jrieoe 
occasionally. You must move them 
about at iuterv^ ia the cruoible, and) 
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as the composition gets tiiick add a very 
little hot water from time to time. It 
must not l)e made too thin, but just 
suihcieutly liquid to boil. The goods 
require to be in almost continual mo* 
tion, or they will stick to the bottom 
of the crucible. Should this untoward 
(and in the hands of a novice far from 
unlikely) event happen, don’t attempt 
to puli them out by force, but boil 
them out with hot water. After they 
have been in the crucible for a few 
minutes, take them out and examine 
them; but wlienever they are taken 
out they must be plunged at once into 
l)oilii^; water, or the composition will 
dry on them, and you will have some 
difficulty in removing it. They should 
now be scratch-brushed and returned 
to the crucible. From IQ to ‘JO min¬ 
utes will l»e sufficient. When they are 
coloured, take them out, scnitch-brush, 
wash hi clean hot water, and dry in 
iKixwood sawdust. This process acts 
by dissolving away the alloy, and leav¬ 
ing only the pure gold on the surface. 
If the goods arc anything less than 15 
carat gold, they must be electro- 
bdlt. 

Iron and Steel.—Damascening. 
By damascened steel is meant tluit sort 
of steel whicli receives shades of darker 
ami lighter colour after the surface has 
been corroded with acids: it is remark¬ 
able, when genuine, for its elasticity, 
strength, and homogeneous fracture 
when broken. 

(a) Natural Damascus steel comes 
from India and Persia, is distinguished 
by its excellent quality and mixed vein- 
ii^, and is worked up principally into 
sword blades. These Oriental blades 
consist of a more highly carburetted 
steel than any European manufacture 
seems to poraess, and in which, by skil¬ 
ful cooling, a division of 2 diff^nt 
carburets hSM ^en place. This separa¬ 
tion is clearly visible on corrosion with 
adds, as the parts subjected to the 
action of the add are deepened tuid 
dyed by the exposure of the carbon, 
and, with the other less afifocted and 
con^uently brighter parts, produce a 
design, more or less delicate, of grey 


and white lines, which often have a 
certain degree of regularity. A dis¬ 
tinction is made between i»rallel stri¬ 
ping or waving lines and mosaic damas¬ 
cening, If the cast steel is made in 
iron moulds, as usual, the above sepa¬ 
rations do not take place. By re-weld¬ 
ing and sudden cooling, the Damaseus 
steel loses its pattern. The Indian 
Woolz, as specially used for swoM- 
blades, contains foreign substances 
mixed witli it—as nickel, tungstate of 
iron, or uiangau^ie—which are said tu 
impart |>eculiiu'value. Few European 
smitlis succeed iu working up Indian 
steel, because they do not accurately 
know the temperature required for its 
treatment. In consequence of the 
laige amount of carbon it contains 
(7*18 per cent.), this can only be 
effected within cert^ climatic limits: 
if too high a temperature is exhibited, 
it breaks to pieces under the hammer; 
if too low, it assumes a hard and brit¬ 
tle character. The iron appears dis¬ 
posed to receive a considerable quantity 
of carbon, tlirough the man^nese 
combination. 

(5) Artificial damascened steel. At¬ 
tempts have been made, with more or 
less success, to imitate the real damas¬ 
cening, and the following methods have 
been su^ested:— 

Luynes imitated the Indian process; 
smelting soft iron with charcoal, tung¬ 
state of iron, nickel, tnid manganese, 
was highly successful. The manganese, 
mure especially, produced dama^ued 
steel, and intrc^uced a large quantity 
of carbon without injuring its malle¬ 
ability. 

Bi4ant produces a most valuable 
damask, very closely resembling the 
real, ly smelting 100 {iarts iron with 
2 of h^pblack, or by smelting cast-iron 
with oxidised iron filings. 

Clouet, Hachette, and Mille smelt 
iron pkt^ of different natures, harder 
and softer, together, and pr^uce a 
damask remar^ble for its elasticity 
and hardness, but not having the wavy 
damascening of the real blades. 

(3) Brown Coats.—All bromiing 
methods known at (n^nt, obtained 
L 2 
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by moistening iron with acid, copper, 

01 iron solutions, permitting them to 
dry in mt, brushing off the rust formed 
in this manner, and repeating the 
operation several times, omy pi^uce 
a more or less light or dark re<l-brown 
rust coating upon iron Ml^icles. Barif s 
process, as well as that of heating iron 
artides in superheated aqueous vapour, 
only causes an iron protoxide layer 
Ui>on iron. These last-mentioned two 
methods have the further defect tliat 
the protoxide of iron layer peels otf in 
a short time, whereby rust is invited. 
Iron articles are easily coppered or 
brassed by dipping in copper solutions, 
or coppered or brassed by the galvanic 
method; these coatings also scale oif 
eSter a short time, especially if the 
iron surface was not thorougiily 
cleaned, when exjKised to the influence 
of moist air. 

By the followng process, it is easy 
to provide iron articles with a hand¬ 
some bronze-coloured protoxide coat¬ 
ing ; it resists the influence of humidity 
pretty well, and l)eside8 this, the ope¬ 
rator 1»8 it in his power to pr^uce 
any desired bronze colour in a simple 
muiner. The cletm^ and Bcoure<l 
artides are exposed to the vapours of 
a heated mixture of concentrated 
hydrochloric and nitric acids (1 and 1) 
fmr 2 to 5 minutes; and then, without 
unnecessarily touching them, heated 
to a temperature of 672° to 662° F. 
(300° to 350° C.). The heating is 
continued untU the bronze colour 
becomes visible upon the artides. 
Aitor they have been cooled, they are 
rubbed over with petroleum jelly, and 
agdn heated until the jelly be^s to 
decompose. After cooling, the article 
18 anew rubbed over with petroleum 
jelly. If now the vapoun from a mix¬ 
ture of concentrated hydrochloric and 
mtric acids are permitted to oprate 
upon the iron article, light red-brown 
tones are obtained. However, if acetic 
acid is mixed with the before-mentioned 
. acids, and the vapours are penmtted 
' to operate upon the iron, oxide coat- 
inp are doomed possessing a hand¬ 
some bronze-ydlow colour. All 


gradations of colours from dark red- 
brown to l^ht red-brown, or from 
light bronze-yellow to dark brown- 
yellow, are produced by varying the 
mixtures of the acids. T-rods, ft. 
long, for iron boxes, coated with such 
oxide layers, after 10 months, during 
which time they were continuously 
exposed to the influence of the air of 
a laboratory constantly laden with acid 
vapours, do not l>etray the slightest 
traces of change. (Prof. Oser, ‘ Ding. 
Pol. Jl.’) 

(4) Dissolve in 4 parts water, 2 of 
crystallisediron chloride, 2 of antimony 
chloride, and 1 of gallic acid, and apply 
the solution with a sponge or cloth to 
the article, and dry it in the air. 
Repeat this any number of times, 
according to the depth of colour which 
it is desired to produce. Wash with 
water, and dry, and finally rub the 
article over with boiled Unseed-oil. 
The metal thus receives a brown tint, 
and resists moisture. The antimony 
chloride should be as Uttle acid as 
possible. 

(5) To Colour By placing 

br^ht articles of iron in a mixture of 
a solution of 4 oz. 15 dr. of sodium 
byp(^lphite in 1 qt. of water, and 
one of 1 oz. 3 dr. of acetate of lead in 
1 qt. of water, and heating gradually 
to boilii^, they acquire an appearance 
asifblu^. 2. By bringing a mixture 
of 3 ports of sodium hyposUpbite and 
1 part of acetate of le^ in a dissolved 
state upon bright iron surfaces and 
heatim?, a layer of disulphide of iron 
is deposited, through which shows the 
metaiUc sukace in various shades of 
colour. 3. By dipping small articles 
of cast or wrought iron in melted 
sulphur, to which some soot has been 
added, a coating of ferric sulphide is 
formed which acquire a beautiful 
polish by rubbing. 

(6) To Blue Small Shect-Sted 
Artides ,—^Dip the articles into a fluid 
alloy of 25 parts lead and 1 tin, wl^h 
melts at the degree of heat required 
for bluing. The dipping can also be 
done in a sand-bath l^ted to and 
kept at the temperature required 
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(572° F. for dork blue, and 478° P. 
fur pale blue). 

Medal *.—This operation is to give 
to new metallic objects the appearance 
of old ones, by imitating the cliarac’ 
teristic apjiearance imparted by age 
and atmospheric influences to Uie 
metals or metallic comp»»un<l8, and 
eajiecuilly to copjier anti its alloys. 

(u) The most simple bronze is ob« 
tainod by applying ujxm the cleansed 
object a thin iiaste made of W’ater with 
etjual parts of pluiulwgo and iron per¬ 
oxide, with a certain proportion of 
clay. Then heat the whole, and when 
the object is quite cold, brush in every 
dimition for a long time with a mid¬ 
dling stitt* hinsh, which is fretiuently 
rublxMl ujxm a Idock of yellow wax, 
anti afterwanls upon the mixture of 
plumliagt) and iron jiertixitle. This 
pi-ocesH given a very br^ht retl bronze, 
suitable ftir inetlals kept in a show case. 

(5) This bronze may also l>e pro¬ 
duced by dipping the article into a 
mixture of etjual parts of jtcrchloritlc 
anti nitnitc of sosijuioxide of in>n, luul 
heating until these salts are quite tlry'. 
Then rub with the waxed brush 
described. 

(c) Cleanse the article, and cover it 
with ammonia hydrosulphate, wlxicli 
allow tt> dry, tlien brush with iron 
peroxide and plumbt^, and aflcrwartls 
with the waxetl hrusli. If the piece 
impreguatetl with ammonia hydrosul¬ 
phate is gently heatetl a black bronze 
is obtained, which being uncovered at 
certain pla^ protluces a good effect. 

8Uvct.—{\ ) Silver which lias licctnne 
much tamislied may bo restored by 
immersing in a wann solution of 1 part 
cyanide of potassium to 8 of water. 
(This mixture is extremely poisonous.) 
Washing well with water, and drying, 
will produce a somewliat dead-white 
appearance, which may be quickly 
ozumged to a brilliant lustre by polish¬ 
ing with a soft leather and rou^. 

(2) Have readv a basin containing 
equal parts vitriol and water, make the 
article white in a gas flame (not white 
heat, but a snowy white, which it will 
assume after exposure to the flame), 


then plunge it into the pickle, and 
there leave it for | hour, then dry in 
boxwood sawdust. 

(3) Heat to a dull red (if there is no 
lead present), allow to cool, and when 
cold boil in ajackle of water acidulated 
with sulpliuric acid (30 water, 1 acid) 
until pei fectly white; take out, swill in 
clean water, and buniish the prominent 
j»rts ; <lry in hot boxwood sawdust. 

(4) A siinjde way—but not half so 
go(Hl—is t<) brusli uj* with whiting 
moistened with turpentine, and then 
wash out in clean hot water, and dry 
in the sawdust. 

Tin. —((t) CVystallise^l tin-i)late has 
a variegated prinu-ose ap|)carance, pro¬ 
duced u{>on the surfiicc of tin-piate, 
by applying to it in a heated state some 
dilute nitro-murii^tic acid for a few 
seconds, then washing it with water, 
drying, and cojiting it with lac<^uer. 
The figures are more or less diversified, 
acconling t<o tlie degree of heat, and 
relative dilution of the acid. Place 
the tin-plate, slightly heated, over a 
tub of water, and mb its surface with 
a sjwngo dipjKid in a liquor composed 
of 4 pivrts aquafortis, and 2 distilled 
water, holding 1 of common stUt or 
sal ammoniac in solution. When the 
ciystalliue spangles seem to be tbo- 
roi^lily broi^ht out, tlie plate must 
l»e immersed in water, washed either 
witli a feather or a little cotton, taking 
care not to rub of!' the film of tin that 
forms the featheriug, forthwith dried 
with a low heat, and coated with a 
lac<|uer varnish, otherwise it 1<»08 its 
lustre in the air. If the whole surface 
is not plunged at once in cold water, 
but is partially cooled by sprinkling 
water on it, the crysbdlisation will be 
finely variegated with large and small 
figures. Similar results will be ob- 
t^ed by blowing cold air through a 
pipe on the tinn^ surface, while it is 
just passing ^m the fused to the solid 
state. 

(5) To give crystalline appearance 
to tinned plates, take a sheet of tin, 
and cleanse it from all grease 1^ rub¬ 
bing over it 1 part of whiting and 1 
part of magnesia. Afterward place 



150 


Metal Ooloueing; Browning Gun Barrels. 


the sheet of tin on a pkte of iron in 
an um or muifle, and heat it to straw 
colour; then dip it into the following 


solution for one mstant 

Water.14 lb. 

Nitric acid (chemicaliy 

pure).3 lb. 

Hydrochloric acid . . 4 lb. 

Bichromate of potash . 2 oz. 


Then wash in warm water m^de 
slightly alkaline by adding 1 oz. of 
Bo^ to 1 gal. of water. These sheets 
of tin can be made any colour—gold, 
crimson, green, etc.—^by coatii^ them 
with coloured lacquers. 

Zinc.—(a) Puscher employs acetate 
of lead for this purpose. On applying 
this substance, mixed with a minium 
preparation, a reddrih^brown tinge is 
obtained. The cupola of the syna- 
^i^e at Nuremberg was thus coloured, 
as an experiment, and to all appear¬ 
ance is yet unaSected by the weather. 
By ad^Ung other b^es, lighter or 
darker tints of ^y and yellow may 
be obtained, giving the zinc-work 
the appearance of carved stone. With 
a solution of chlorate of copper, the 
preparation turns the sheets of zinc 
bla^. (' Iron.') 

(b) A beautiful and permanent (Wk 
or ^ht green coating, resembling 
enamel, can be applied to all kinds of 
zinc articles, especially those made of 
sheet tine, in the following manner : 
5 oz. soda hyposulphite are dissolved 
in 50 oz. boilii^ water, and the solu¬ 
tion is poured at once, in a hue stream, 
into oz. strong sulphuric add. The 
milk of sulphur that separates will 
soon bell toother in lumps and settle. 
The hot liquid contdning soda sul¬ 
phate and i^phuric add is decanted, 
and the deansed zinc is put into it. 
In a short time it will acquire a very 
brilliantlight-green coatingof sulphide, 
and only ne^ to be w^hed and 
dried. By expramg it repeatedly and 
for a longer time to this hot bath, the 
costing grows thicker and the colour 
du'ker and moro brilliant. The tern- 
parature must not fall below 145^ F. 
(93^ C.) I when it does, the solution 


should be heated up to 190° F. (88° C.), 
to obtain a fine and brilliant deposit. 
By dipping these articles in dilute 
hydroclUoric add, 1 of acid to 3 
of water, sulphuretted hydrogen is 
evolved, and this enamel-Uke coating 
loses its lustre, and gets Uglxter in 
colour. Aqueous solutions of aniline 
colours have little effect upon this 
dull surface, and none on the grey 
brilliant coating. The effect of mar¬ 
bling can lie obtained by moistening the 
grey zinc and applying hydrochloric 
add in spots with a sponge, then ritu- 
ing it off, and while still wet flowing 
over it an acidified solution of copper 
sulphate, whidi produces the appear¬ 
ance of black marble. As the zinc 
has generally a dull surface, it must 
receive a coat of copal varnish. If 1| 
oz. chrome alum and oz. more soxla 
hyposulphite be added to the solution, 
the article will liave a brownish colour. 
(C. Puscher, ‘ Ding. Pol. Jl.’) 

Browning and Blacking Qim- 
barreis. lirovming.—ia) Chloride 
of antimony has been much used for 
brownii^ gun-barrels, is excellent in 
its operation, and has been called, in 
consequence, browning salt. It is 
mixed to a thin creamy condatence 
with olive-oil; the iron is slightly 
heated, dressed evenly upon its surface 
witli this mixture, and left until tlie 
requisite degree of browning is pro¬ 
duced. The sharpenii^ of thechloride 
of antimony can 1^ effected by adding 
a little nitric acid to the paste of olive- 
oil and cidoride of antimony, so to 
hasten the operation. 

(h) Aquafortis, ^ oz.; sweet spirit of 
nitre, | oz.; spirit of wine, I oz.; blue 
vitriol, 2 oz.; tincture of chloride cd 
iron, 1 oz.; water, 40 oz. Dissolve the 
blue vitriol in the water, then add the 
other materials, and the water is 
warmed to dissolve the blue vitriol; 
let it get cold before adding the other 
materials. The burnishing and mark¬ 
ing can be effected with the burnisher 
and scratch-brush. The polishing is 
btet effected by rubbing with a piece 
of smooth, hard wo(xi, ^led polishii^ 
wood. It is lastly^ varnished with 






Metal CoLOTmmG : Browning Gnn Barrels 151 


shellac varnish, and agun poUshed with j 
the hard wood polisher. 

Some prefer the tone of brown pro¬ 
duced by blue vitriol, 1 oz.; sweet 
spirit of nitre, 1 oz.; water, 20 oz. 

In any case, the surface of the iron 
must be well cleaned, and rendered 
quite bright; it is then freed from 
grease by rubbing with wliiting and 
water, or better, with powdered quick¬ 
lime and water. The browning com¬ 
position is then placed on, and idlowcd 
to remain 24 hours. It is then 
rubbed off with a stiff brush. If 
not sufficiently browned, repeat the 
last process after browning. Clean the 
surface well with hot water containing 
a little soda or potash, and, lastly, with 
boiling water, and diy it. The surface 
can be burnished and polished. 

Varnish with tinsmith’s lacquer, or 
with gum shellac, 2 oz.; dr^ou’s 
blood, 3 dr. ; methylated spirits of 
wine, 4 pints. The metal should be 
made hot before applying this vaimish, 
and will j^rcseiit an excellent appear¬ 
ance. If the varnish is not required 
to colour, but only to preserve the 
actual tint proiluced on the metal sur¬ 
face by the browning fluid, leave out 
the dragon’s blood. 

(c) Mix 16 parts of sweet spirit of 
nitre, 12 parts of a solution of sulpliate 
of iron, a like quantity of Imtter of 
antimony and 16 parts of sulphate of 
copper. Lctthcmixturestandinawell- 
corkc<l bottle in a moderately warm 
place for 24 hours, then add 500 ixvrts 
of rain-water and put it away for use. 

After the barrel lias been rubbed 
with eineiy paper and polished, wash 
it with freshlimo-water.diy thoroughly, 
imd then it over uniformly with 
the aliove mixture; it is best to use a 
tuft of cotton. Let it dry for 24 hours, 
and then brush it with a scratch-brush. 
Repeat the coating and drying twice, 
but in rubbing off for the lost time use 
leather moistened with cdive-oil in 
place of the scratch-brush, and rub 
until a beautiful lustreisproduced, then 
let it dry for 12 hours and repeat the 
poHsliiug with sweet oil. 

(d) Siurits of nitre, f oz.; tincture 


of steel, I oz.; or use the immedicated 
tincture of iron if the tincture of steel, 
cannot be obtained ; bls«k Inimstone, 
J oz.; blue vitriol, ^ oz.; corrosive 
sublimate, ^ oz.; nitric add, 1 dr.; 
copperas, ^ oz.; mix with 1^ pint 
rain water, and ^ttlefor use. Tms is 
tobeappli^in the same manner as (»). 
It causes the twist of the barrel to be 
visibleafterapplication, a quality which 
the other liquid does not possess. 

(e) 1. Blue vitriol, 4 oz.; tincture of 
muriate of iron, 2 oz.; water, 1 qt.; 
dissolve and add aquafortis and sweet 
spirits of nitre, of each, 1 oz. 2. 
Blue vitriol and sweet spirits of nitre, 
of each, 1 oz.; aquafortis, § oz* > water, 
1 pint. To 1 m used in the same man¬ 
ner as (a). 

(/) Wet a piece of rag with antimony 
chloride, dip it into olive-oil, and run 
the barrel over. In 48 houra it will 
be covered with a fine coat of rust. 
Remove this with a scratch-brush, and 
apply oil. 

Blacking.—2 oz. solution of nitric 
acid, 4 oz. tincture of steel, 3 oz. 
spirits of wine, 3 oz. sweet spirits of 
niti'c, 1 oz. vitriol blue, pint rain¬ 
water. Scour the barrel smooth; re¬ 
move all grease with lime, then coat 
with the mixture freely with a piece of 
sponge, hut not so as to run about the 
barrel. I^et stand in a cool place for 
about 10 hours ; then remove te a warm 
room, and let stand till dry, when tlie 
rust will fly off, and not be sticky or 
streaky. The barrels arc not dr}’, and 
must sttmd until quite dry, or the re¬ 
sult will he a red barrel, “nie scratch¬ 
ing must be done with lard, then boil 
for about 10 minute; take out imd 
wipe inside and out; let stand till 
cool, then scratch to remove the dead 
; rust; wipe with cleanthen coat 
with the mixture lightly; let stand till 
dry. Scratch, boil, etc., as in first 
coat for 6 coate, when the barrels may 
be finished by oiling. If this procei^ 
be carried out, the barrels will he as 
black as soot. The furniture should 
be polished os bright as possible, and 
blu^ in the second blue, which will 
be wliat guusmitlis call ^‘blacking." 
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Mirrors. 

0^0 SlLVEBTNO, ETC.) 

The old method of silvering glass, 
sometimes called the amal^mation 
method, scarcely needs description 
here, as it is not now practised. Its 
great drawback was the time t^en 
(3 to 4 weeks for one piece of glass), 
otherwise the result has been satis- 
hictory, and the process is a cheap and 
simple one. 

The following is a description of 
this method. A sheet of tin«foil, a 
little larger than the glass to be 
silvered, u spread out on a silvering- 
table, made smooth by a brush being 
passed over it, then coated with mer¬ 
cury (quicksilver) by means of a brush. 
When the surface is uniformly coated, 
more quicksilver is added so as to 
make a depth of ^ in. to | in. on the 
foil. The coating of oxide tliat appears 
is removed with a wooden tool, leaving 
a brilliant surface. The piece of glass 
is pushed slowly forward from the side 
with the long edge forward, and just 
dipping below the surface of the mer¬ 
cury to exclude the (ur. This ensures 
contact between the glass and metal, 
pn>ducing a Ivilliant surface. The 
plate is now jmtctically floatii^ on a 
bed of quicksilv^. The next thing to 
do is to carefully load the glass with 
weights, and then tilt the table a 
little, say to 12°, and so cause 
excess mercUiy to flow away. Day 
day the mirror is tilted a little 
more until it is upright. In the course 
of 3 or 4 weeks the glass has a dry, 
permanent coating of tin amalgam. 
The o^thod objections besides the 
time taken ; the vapour of mercury is 
poisonous, the loading of the glass, 
unless very nicely done, occasionally 
results is a fra^ure. The coating, 
too, is liable to oystallisation, and is 
rather easily damaged. 

The following methods are quicker 
and based on the use of nitrate of 
fUver. 

SUvering Dissolve 


120 gr. of silver nitrate in 2 oz. dis¬ 
tilled water, and pour this solution 
quickly into a boiling solution of 
96 gr. of llochelle salt in about 2 oz. 
of water. When cool, filter and make 
up to 24 fl. oz. with distilled water. 
Now umke a separate solution of 
120 gr. of silver nitrate in 2 oz. of 
distilled water, and add ammonia 
until the precipitate is nearly re-dis¬ 
solved. Make up to 24 fl. oz. with 
distilled water. For use mix ei)ual 
quantities of these two solutions just 
^forc tire silvering is to be done. 

(fe) Dissolve 96 gr. of silver nitrate 
in 2 oz. distilled water, and add am¬ 
monia until the precipitate is nearly 
dissolved; filter and make up to 24 fl. 
dr. with distilled water. Now make 
a separate solution of 24 gr. of Kochelle 
salt in 2 oz. distilled water ; boil this, 
and wiiUe boiling add 4 gr. of nitrate 
of silver previously dissolved in 2 dr. 
of water. When cool, filter mid make 
up to 24 fl. dr. For use mix eqiml 
quantities of the two solutions just 
before the silvering is to be done. 

SHi'eriitg Qlasa. —(c) 10 gr. ’pure 
silver nitrate to 1 oz. ^stilled water; 
add carefully, drop ly drop, strong 
ammonia, until the brown precipitate 
is redissolved. When adding the am¬ 
monia, keep stirring with a glass nxl. 
In another bottle make a solution of 
10 gr. pure crystallised Rochelle salt 
to 1 oz. distilled water; then, wlieu 
you have all ready, pour on sufficient 
to cover all the gW, using two-thirds 
of the silver solution, and one-third of 
tlie Ibxshelle salt. The mirror can be 
prepared well by cleaning it with a 
little wet and polished dry with 
a wash-leather; then warm the glass 
before the fire, or by letting it lie in 
the sun, to about 70-80° F. Pour on 
the solution as described above, and 
let it stand in the warm sunshine 
hour. When silvered, pour on it some 
clean soft or distilled water, and, while 
still wet, wipe it very gently all over 
with a little soft wadding, wet; this 
will take ofi* aUl the roughness, so that 
it will take but little rubbing with the 
rouge leatlier to polish it. ^en per* 
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fectly dry, it is easily rubbed up to an 
exquisite polish. 

(rf) Chm'p Loohvng-Qloiset ,—Place 
a sheet of glass, previously washed 
cleau with water, on a table, and rub 
the whole surface with a rubber of 
cotton, wetted with distilled water, 
and afterwards with a solution of 
Kochelle salts in distilled water, 1 of 
salt to 200 of water. Then take a 
solution, previously prepared by add¬ 
ing silver nitrate to ammonia of com¬ 
merce ; the silver lieing gradually 
added until a brown precipitate com¬ 
mences to be product; the solution 
is then filtered. For each sqmire yard 
of glass take as much of the above 
solution as contains 20 gnn. (about 
S109 gr.) silver, and to tins a^ld as much 
of a solution of liochelle salt con¬ 
tains 14 grm. salt, and the strength 
of the latter solution should be so ad¬ 
justed to tliat of the silver solution 
tliat the total weight of the mixture 
al»ovc mentioned may 60 grm. In 
a minute or two after the mixture is 
made it Itecomes turbid, and it is then 
immediately t() Ix) jK)ured over tlie 
surface of the glass, which lias previ¬ 
ously been placed on a perfectly hori- 
zonUd table, but the plate is blocked 
up at one end, to give it an inclination 
about 1 in 40 ; the liquid is then poured 
on in such a manner as to distribute 
it over the whole surface without 
allowing it to escape at the edg^. 
When this is efiectod, the plate is 
placed in a horizontal position at a 
temperature of about 68'^ F. The 
silver will b^n to appear in about 
2 minutes, and in 20-80 minutes suffi¬ 
cient silver will be deposited. The 
mixture is then poured off the plate, 
and tlie silver it contains is afterwards 
recovered. The surface is then washed 
four or five times, and the plate is set 
up to diy. When dry, the plate is 
vomidied, by pouring ov^ it a varnish 
composed gum dammar, 20 parts ; 
asplult or Htumen, 5 ; gutta-percha, 
5 ; and benzine, 75. This varnish will 
set h^ on the glass, and the plate is 
tlmn r^y for use. 

(e) The following is a successful 


method for the inexperienced, and pro¬ 
duces a fixed hard film of good density. 
Oet three open glass jars or tumblers 
and cbemically cleanse them with 
nitric acid. Dissolve 180 gr. of 
nitrate of silver in 3 oz. of distilled 
water in one of the tumblers. (When 
dissolved take. } oz. of this solution, 
and put it aside in another jar or bottle, 
this also being chemically cles^.) In 
another of the tumblers dissolve 150 
grm. of caustic potash (pure by alco¬ 
hol) in 2J oz. distilled water.* In 
the third tumbler dissolve 75 gr. of 
chemically pure glucose in 2| oz. of 
water. Now take the first tumbler 
with the silver solution in it and drop 
some pure ammonia into it until the 
solution l)ec<»mc8 a muddy-brown 
colour. Continue dropping the am¬ 
monia until the solution becomes clear 
(^;au) and looks as it was before the 
ammonia was added. Now take the 
separate | oz. of silver solution, and 
drop some of this in the ainmoniated 
solution drop by drop the sjime as the 
ammonia was added. This will make 
tht‘solution mudtly again, more yellow 
tlian brown. Use care with tlie silver 
solution, as any spilled on the liands 
will remove the skin. Now add the 
potash solution, and the mixture will 
go blackish. After tjiis continue 
dropping ammonia in, stirring with a 
glass rod all tlie time, until the solu¬ 
tion 1)^18 to clear again. It will not 
got as clear as before as there will be 
numberless black particles. Filter the 
solution by pouring it through a funnel 
in wliicli is a plug of cotton wool or a 
filter paper. Now add more of the 
spare silver solution, drop by drop, 
stirring all the time, until a very hunt 
preciptate again occurs, then immedi¬ 
ately stop dropjwg the solurion. Pre¬ 
pare the silvering dish, set it level and 
pour the solutionin. Add sufficient dis¬ 
tilled water to make it the i^ht height 
in the dish. Four the glucose solurion 
in, and stir together. Immerse the 
surface of the mirror ^lass gently, 
holding it slanting as it is lowered in 

• Ordinary water most never be used in 
awilveringi it most always be (United water. 
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80 ibAt ur-bubbles will not beheld 
under. By the time the gla88 u in 
position the solution will be a pale 
reddish purple colour, and will grow 
darker. A fine deposit of silver will 
soon come, and will be complete in 
from 10 to 20 minutes. Well wash 
the mirror with water, and place 
on edge to dry. The film can be 
polished with fine wash-leather over a 
j)ad of cotton-wool for about 15 
minutes. The polishiug must be 
gently done. 

(/) Drayton’s process.—(This may 
be considered as the sliest of the 
nitrate of silver methods.) A mixture 
is made of 1 oz. coarsely pulverised 
silvOT nitrate, § oz. spirits of hmishorn 
and 2 oz. water, which, after standing 
for 24 hours, is filtered, the deposit 
upon the filtw, which is silver, being 
preserved, and an addition is made 
thereto of 3 oz. spirits of wine, at 60® 
above proof, or naphtha ; 20-30 drops 
oil of cassia are then added ; and, after 
remaining for about 6 hours longer, 
the solution is ready for use. The 
gla^ to be silvered with this solution 
must have a clean and polished surface; 
it is to be placed in a horizontal posi¬ 
tion, and a wall of putty or other suit¬ 
able material is formed m'ouud it, so 
that the solution may cover the surftvco 
of the glass to the depth of in. 
After the solution lieen poured on 
the glass, 6-12 drops of a mixture of 
oil of cloves and spirits of wine in the 
proportion of 1 part, by measure, oil 
of cloves to. 3 of B])irits of wine, are 
dropped into it at difierent places ; or 
the diluted oil of cloves may bo mixed 
with the solution before it is poured 
upon the glass; the more oil of cloves 
used, the moi% rapid will be the depo- 
sirion of the silver; but the operation 
should occupy about 2 hours. When 
the required d^sit has lieen obtained, 
the solution is poured otf, and as soon 
as the silver on the glass is perfectly 
dry, it is varnished with a composition 
formed by meltit^ t(^ether equal 
qufmtities of berawax and tallow. 
The solution, after being poured off, is I 
allowed to stand for 3-4 days in a clc«o I 


v^sel, as it still contains silver, and 
may be again employed after filtration 
and the addition of a sufficient quan¬ 
tity of fresh ingredients to supply the 
place of those which have been used. 
About 18 gr. silver nitrate are used 
for each square foot of glass; but the 
quantity of spirit varies somewhat, as 
its evaporation depends upon the tem¬ 
perature of the atmosphere, and the 
duration of the process. By the 
addition of a small quautity of oil of 
carraway or thyme, the colour of the 
silver may be varied. The oil of cassia 
purchased of different manufacturers 
varies in quality ; therefore on being 
mixed with solution it must be filtered 
previous to use. 

(ff) On the whole, the Rochelle salt 
proems is the most c^rtmn, as well as 
the simplest. The two solutions are 
made thus: Solution A—silver ni¬ 
trate in crystals, 10 gr. ; distilled 
water, 1 oz. Dissolve tlie crystals in 
the water, then add liquid ammonia 
drop by drop, uuUl the grey precipi¬ 
tate is just re-dissolved. A few drops 
more of the silver solution are added, 
until there is a slight permanent pre¬ 
cipitate, wluch does not re-dissolve. 
Tliis solution is now filtered, and, if 
not required for immediate use, will 
keep for years. Perfect films have 
been produced with solution made 
nearly twenty years before. Solution 
B—Rochelle »vlt (potassio-tartrate of 
soda) dissolved in (Stilled water. In 
the original formula it was specified 
that cry'stals must be used, and the 
strongtli was 10 gr. to the oz. ; but 
crystals of Roclicllo salt arc not easy 
to get, and I used to dissolve some of 
the ordium^ powdered variety in water 
and recrystallise it; but I am now 
using 25 gr. of the powder instil, 
with perfect success and much less 
trouble. This solution does not keep 
more than a few days. The glass to 
be silvered is cleaned in the usuid way 
with pure nitric acid—some of the 
acid being poured on its sur&co and 
well spreafl with a brush or mop made 
by tying some calico round tiie end of 
a rod or strip of gl^, using plenty of 
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add) and washing it off with a good 
stream of water from a tap, finishing 
with distilled water, and laying the 
glass face (lowuwards in a dish of dis< 
tilled water until everything else is 
retnly. The dish in wliich the glass is 
to lie silvered should l>e thoroughly 
cleaned and rinsed with distilled water, 
and should allow the mirror to lie face 
downwards with a depth of at least 
J in. between it and the bottom of the 
dish. The mirror may be supported 
on two small blocks of glass cemented 
by shellac to the lottom of the dish at 
the exti'emities of diameter, or the 
mirror may liave a block of wood fixed 
on its back by pitch, atid bo suspended 
by strings. This should l>c dune before 
cleaning, and the necessary quantity 
of beth solution ascertained. When 
all is ready ec)Utd iiarts of silver am- 
monio'uitrate (solution A), of liochelle 
salt (solution B), and of distilled water 
are taken and mixed together, and the 
cleaned miiror is immerseil in it. In 
a few minutes the solution will turn 
brown, then nearly black, and a silver 
film will be seen to form on the glass 
surface, and gradually spreswl over it. 
This takes place more rapidly if the 
solutions and mirror aro all warmed to 
about 90° F., when tlie pixwess will ha 
completed in a few minutes ; but with 
cold solutions, and leaving all at rest 
all night, you may get good, dense, 
brilliant films. When tlie silvering is 
completed, the glass is well washed 
with plenty of water, finishing with 
distilled water, and stit on edge to dry, 
after wliich it is gently polislied wth 
wash-leather, and a little very fine 
rouge. (A. W. Blacklock.) 

(AJ Some additional hints which ex¬ 
perience has shown to be nec^ssaty for 
complete success ore as follows :— 

One of the most essential prelimin¬ 
aries is to see tliat the mirror to be 
silvered is chemically clean. When 
])itching on the block for suspension in 
the silver fluid, in spite of every care, 
the front surface of the mirror is very 
liable to be stained by pitch on the 
Angers, or {tarticles touching the glass, 
and no amount of woslui^ by water, 


or even nitric acid, will thoroughly re¬ 
move the stains. The mirror will be 
spotted and speckled, when silvered, 
and the failure disheartening. To 
avoid this, first 8i>onge the suiiaoe to 
be silvered, and the edges of the mirror, 
with turpentine, then wash well with 
soap and water under a flowing tap, 
and, fiufdly, sponge the surface with a 
solution of nitric acid, washing after¬ 
wards with pure water till every trace 
of acid is removed. Tlxe mirror will 
tlien be chemically clean. 

Another fruitful source of failure 
arises from water dripping from the 
l)ack and sides of the mirror into the 
silvering solution. To prevent this, 
when the mirror is chemically cleaned, 
place it at once, face downwards, into 
a dish of distilled water, which contains 
just so much as will completely cover 
the surface of the mirror, and come up 
one-third of its depth. Hei-e leave it 
till the silvering solution is mixed, and 
everything is ready for immersion. 

By this time the l>ack of the mirror 
is dry, and so much of the edge as will, 
when the minx)r is immersed, lie above 
the solution. Thus the dripping will 
ha avoide<i, and the mirror wDl take 
the silvering, pure and clean, all round 
the edges, as well as in t]^ ceutr^ 
zones. 

Transfer the mirror from thedistilled 
water as quickly as possible, taking care 
tluit it sinks to the proper de)>th in the 
silvering solution, and equally all 
round. 

With respect to the strength of the 
solution in winter, it is better to make 
it (as far as silver is concerned) a little 
stronger tlmn tliat given in the formula, 
and also, in cold weather, it will often 
take a much longer time than an hour 
to produce a satisfactoiy result. If 
taken out too soon, in cold weather, 
tlie coating will be so thin that it can¬ 
not be polished. 

Have a large jug of water ready at 
hand,and wash immediately on removal 
I from the solution; then under a tap for 
, ^ hour. If tho process lias been, as it 
ought to 1)6, suixsessful, the mirror may 
be polislied, after 3-4 hours’ drying in 
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ft warm room; but it is better to <lefer 
the polishing till the next day to 8e> 
cure perfect dryness ftud firmness. (S. 
Hills.) 

(i)Bra8hear’8 process.—(1) The most 
imjK>rtant thing is the sugar solution 
forming the reducing agent. This 
greatly improves by keeping- —a solution 
thftt ^ been made some months lieing 
much more effective tlian a newly-made 
one. It is convenient to have always 
some Winchester quarts of it in stock 
for use. I have, for convenience, varied 
his proportions slkhtly, and thus give 
them, os I have round them work so 
well. For the sugar solution I add to 
10 per cent, of lo^ sugar, in distilled 
water, 10 i)er cent, alcohol and | jnsr 
cent, nitric acid. Solutions of 10i>er 
cent, silver nitrate and of caustic pot^h 
are separately prepared, the latter one 
as wanted. These, with sufficient am¬ 
monia and a very dilute solution of 
silver nitrate, and also a similar very 
dilute one of ammonia, are preiiared, 
the latter in order to obbun that pale 
brown colour of the ammoniatod solu¬ 
tion of silver nitrate tiiat is absolutely 
necessary to have before adding the re¬ 
ducing ^eut. 

Having selected a suitable disli to 
contain the liquid, in which the mirror 
can be placed face downwards with 
about in. of liquid underneath, 
find on the basis of 1 of silver-nitrate 
solution to 4 of the total required 
liquid the amount of silver solution 
needed; to this add amroouia till the 
first fonned. precipitate is diwolved, 
then add one half of this quantity of 
the potash solution (this is a variation 
from Mr. Brashear's formula that I 
have found works well), and again add 
unmonia till the mixed solution is 
quite clear, taking care to put in only 
sufficient ammonia for that purpose; 
then add tiie weak solution of silver 
nitrate till a clear lnx)wn colour is ob- 
t^ed; should this become a dark 
l»t>wn, some of the weak solution will 
bring it to a pale brown colour, which 
BU{>t persist if the solution is left 
standing some time. 

The mirror, previously cleaned with 


nitric acid and distilled water, and sus¬ 
pended in the dish in distilled water of 
sufficient amount to make up on addi¬ 
tion of the solutions the total liquid 
required, is lifted out, and the prepared 
solutions Me mixed with the distilled 
water and an amount of the reducing 
solution e<iual to about one half that 
of the silver nitrate solution, more or 
less, as the temperature is under or 
I over ; os soon as all is intimately 

I mixed, tlie mirror is immersed with 
i one movement, b^iiming by dipping 
the edge first and lowering so as to pre¬ 
vent any jur-bubbles fonning under the 
glass. In 3-5 minutes the silver 
begins to form on the mirror, tlie solu- 
I tiou changing from pink to (Wk brown 
' or black ; the film thickens quickly and 
in 25-30 minutes sufficient silver is de¬ 
posited. The mirror can then be 
washed and put to soak in distilled 
water for a few hours, then taken out 
and dried and polished in tlie usual 
way, tliat is, with ft soft pod of clean 
cliamois, and going all over the miiTor 
witli light strokes till the blo(mi is all 
removed and a fair polish is obtained, 
finishing with a very little of the finest 
washed rouge, quite dry, lightly dusted 
on the pad; it is very important to 
' well consolidate tiie ffim of silver 
I the unrouged pad l)eforo using miy 
polisliing powder. 

It is a very good plan for any one 
who is not in the liabit of silvering, or 
to whom the process is strange, to try 
the proportions of the solutions on 
some small pieces of glass till a satis- 
foctory propoilion for the temperature 
(for that is the chief factor in varying 
I the amount of reducing solution neces¬ 
sary) of the room in which he is work* 
log. The most important thing (after 
the solutions) is the proper cleansii^; 
of the glass, for on the pro])6r prepaia- 
tion of the surface of tiie glass a very 
great deal depends. 

As already stated, this process is 
used when the glass to be silvered can 
be suspended in the liquid : it is not 
suitable when wo attempt to silver 
surfaces face upwards. The mud 
formed settles dovm and prevents any 
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proper deposition of silver; this was a | 
source of considerable troulile, when it 
was required to silver the 3-ft. mirror, 
and a pneumatic arrangement was 
eventually made to hold the mirror by 
the back, so tliat it could be silvered 
face downwards, and up to tliat size 
the silvering could lie mani^d, 

Tlie groat size of the 5-ft. mirror 
and its enonnous weight (over half a 
ton without the cell) made it danger¬ 
ous to Busfiend it, and the question of 
silvering became a serious one. In 
making experiments, in order to get 
rid of the mud fonued in the process 
buit mentioned, it was found that by 
leaving out tlie potash the silver was 
deposited from a nearly clea,r liquid 
and no mud was formed, and the Hrst 
5-ft. mirror was very successfully sil¬ 
vered in this manner. The solutions 
of silver and sugar are used ill the 
same proportions witliout potash, but 
it is found advisable to use a stronger 
total mixture. For subsequent sil¬ 
vering of the 5-ft. minxir the Kochelle 
salt process has lieeu used, and this for 
the deposition of the silver on a surface 
face up seems to be tlie best, usii^ if 
necoss^ two or more applications. 

In preparing a large mirror for ril- 
vering in this manner it is necessary 
to form it into a dish by using a l)aiid 
of paraffined Irown paper round the 
edge, standing up an inch or more all 
round, and mounting the mirror on a 
swinging support so that it can be 
tipp^ up to throw off the water or 
spent solutions; in the case of the 
5-ft. mirror, when mounted on this 
machine, this tipping up could be done 
Iw the same wrangement used for 
placing the mirror vertical for testing. 

The proportions of solutions us^ : 
for the 5'ft. were for each application 
3000 o.c. silver solution ammoniated as 
already described, and 600 c.c. Rochelle 
salt solution, with about 29,000 c.c. 
drilled water; tl^ remain^ on the 
mirror 28 minutes; another umilar 
application was left on for 30 minute; 
uter thorough washix^, distilled water 
was left on for some hours, and the 
film was dried and polished. 


A very fine film of silver was depo¬ 
sited on a 5-ft. mirror, using one ap¬ 
plication only of 4000 c.c. sUver solu¬ 
tion and 750 c.c. Rochelle salt solution 
—thw after one year was found to be 
in a very good state indeed ; tins was 
on the first mirror which, from some 
defect in the glass could not be made 
into a good mirror. The disc of glass 
was returned to the makers to be re¬ 
placed by another. I took this oppor¬ 
tunity of removing and collecting the 
whole of the silver ly dissolving it in 
nitric acid. The assay of the deposit 
gives a total we^ht of 26*5 gr. ^ver 
on a surface of 2800 sq. in.; in actual 
weight somewhere between that of a 
threepenny and fourpeuny piece, not 
a large amount of tlic 400 grm. of the 
silver nitrate used iu depositing the 
film. The actmd waste need not be 
veiy much, us the silver chloride can 
be easily deposited by the addition of 
common suit to the spent solutions, 
and the sOver thus recovered. 

It will be seen that the various pro¬ 
cesses all have the ammoniated solu¬ 
tion of silver nitrate, and only differ 
in the reducii^ agent. The prepara¬ 
tion of this solution, in order to get 
the pale brown colour already spoken 
I of, demands some care. If the solu- 
I tion is too strong, on the addition of 
ammonia, a very fiocculent dep(»it is 
formed, difficult of re-solutiou. If 
aft^ the solution is cleared by Uie 
addition of ammonia, a strong solution 
of silver nitrate is ^ded to get this 
colour, thk fiocculent depc^t occurs ; 
but if the weak solution advised be 
used, there is no difficulty in getting 
the propercolour free from any deporit. 
This is important. A word of caution 
may not oe out of place concernii^ 
the production sometime of a fulmi¬ 
nate of silver, recognised by its dark 
grey metallic lustre. Thu is extremely 
liable to explode with great viol^oe 
on the contact of almost anything \ 
a few drops of water once sufficed to 
explode some in a beaker and blew it 
to fragments. By using moderately 
dilute solutions tii danger is obviated. 
My own ezperieuoe is not singular in 
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this respect, for Mr. Brashcar relates 
a similar occurrence. 

The silver film is not always of the 
same quality, and experiments are 
needed to get more information as to 
wliat determines the greater density 
and coherence of some films overothers. 

I have had surfaces of glass silvered 
experimentally where the film would 
not wash ofF with any amount of wet 
rubbing, these mostly on surfaces tluvt 
had been silvered many times. Pro¬ 
bably the glass in this case wtu in the 
best state to receive the new deposit; 
certainly the condition of tlie surface 
do^ affect the coherence of the silver 
as well as the amount of the deposit, 
as judged by the way in wlilcfi certtiin 
parts on a mirror that has l)een in¬ 
completely cleaned show tliat the de¬ 
position has l)egun long before other 
parts, necessarily resulting in an uu- 
e(]uai thickness of film. With the 
most careful cleaning of a miiror I 
have often found tliat the first appli¬ 
cation did not succeed, but the second 
on the surface just cleaned off with 
nitric iMji<l was all right. The nature 
of the liquid other than distilled water 
lost in contact with the surface of the 
mirror seems to be the determining 
thing. (Common.) 

A mirror for optical use should be 
tilvered face domi, and not face up, | 
as the looking-gla^ people do, Tlie | 
following is the method. Standard 
solutions of any quantity to the pro¬ 
portions of ^ oz. distilled water to 
60 gr. of nitrate of silver and potash 
pure alcohol, 50 gr. to | oz. dis¬ 
tilled water. These are to be kept in 
separate bottles, with glara stoppers. 
Dissolve 1 lb. at a time, as they keep 
as long as you like. Keep in the dark 
and cool, and in white titles. Re¬ 
ducing solution, 840 gr. of ordinaiy 
white loaf-sugar in distilled water, add 
I dr. of good nitric add (or about 
^5 gr. by weight if it is pure), add 
3 oz. of rectifira spirits of wine, make 
up to 25 oz. This must be some days 
old^before using*—the older the better, 
and will i^p well, if well corked. 
These are usm in equal quantities of 


each. The rule as to strength is that 
for every quart the bath re<.iuire8, use 
not less than 100 gr. of silver. That 
is, for a 6 in., say, a bath of a quart 
is usually nee<led, so that there is 1 in. 
of fluid under the face of the mirror, 
and to come up the erlge, say, J in. 
Thus, take an ounce each of the silver 
and potash, and 1 oz. of the reducing 
solution, and so on in proportion. If 
the glass is a large one, more than 1 in. 
of fluid is needed to (mable the mirror 
to be lowered one edge first to exclude 
bubbles. Dip the mirror in at an 
angle, say, of about 20"^, when the first 
or lower edgC touches the fluitl. 

To prepare the mirror for silvering, 
dissolve in a phial a piece of rosin in 
turpentine ; with this smear the back 
of mirror for about two-thirch* of its 
diameter, dab it with the finger till it 
will not stick to finger. Have a strip 
of wood ready, mill a block of the 
necessary thickness screwed into this 
(so tliat the glass is in the dish the 
required depth), and alx)ut two-thirds 
the size of glass—it may be round or 
square. Melt pitch in a ladle or sauce¬ 
pan and pour oiHiack of gloss a little 
latter tlian the block, about ^ in. thick, 
press down the block on it. When 
cold pour a few dn)ps of nitric acsid 
and as much water, with a mass of 
cotton-wool tied on a glass stirring 
rod, to be hod of the chemists, clean 
the face, not letting the acid run down 
the e(]^e if possible, as, if edge is rough, 
it takes a lot of washing aixl rubbing 
to get clear of aU traces of the acid, 
and it will spoil the film at tlie edge. 
Wash off the acid, and use a drop or 
two of the potash solution on the sur¬ 
face, and a little water. Agmn wash 
off with plenty of water (ordinary 
water), and well wash and rub with a 
handful of cotton-wool the edge, 
squeezing out the water numy times, 
fillingiti^n,and makingsure no trace 
of acid is on the edge. Suspend in any 
dish with water till the batli is ready. 

Mixing the solutions: Into the 
amount of silver solution you intend 
using, drop ammonia liquid of 0*880 
stre^h tM the solution becomes clear. 
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Pour into it two-thirds of thequHiitity 
of potash solution ; it will again turn 
turbid ; quickly clear again by drop¬ 
ping in ammonia. When it to 

get cleivr go steady, and just clear it 
of particln. Should it persist in re¬ 
maining slightly coloured, as it will if 
you arc long about clearing the pot, 
don’t go on adding same. So long as 
the pariicki are gone, now add the 
rest of the potash solution. It will 
probably not turn turbid ^in if you 
have nian^e<l it well. Tliix is a most 
inqKirtant part of preparing the solu¬ 
tions, and it is all the better if it re¬ 
mains clear, and it will now take very 
few dro|)s of the silver solution added 
to jirotluce the slightly turbid, coloured 
coiuUtion winch will not dissolve after 
several minutes' stirring, which means 
there is a slight excess of undissolved 
silver, and this shows there is not an 
excess of ammonia, an<l this is desir¬ 
able and is now ready thus far. Put 
to these inixetl solutions of silver and 
potash, about two-thirds of the total 
quantity of water of the Ijathiand now 
get the sugar solution and nuike it the 
other third—that is, if the total quan¬ 
tity of the bath is previously found 
must be, say, 3 pt., make up the silver 
and put>»h mixture to 2 pt., and of 
the sugar solution make 1 pt. These 
are added t<^ther in the silvering- 
dish, and stirred with a glass rod. 
Let all bubbles bo got rid of before 
putting in the mirror. Now lift mirror 
out of the other water, pour on a little 
distilled water, let it run off after 
mopping it about on the surface, tilt 
mirror and wipe the edge and back so 
that no water will dr^ down its edge 
into the bath. Dip the mirror down 
one edge first, and gently, though 
pretty qui^ly, bring down the other 
part, and any bubbles will be.pressed 
before the advancii^ surface and go 
but at ed^. If you allow water to 
rem^ on the edge or back of glass, 
it will run off as ^ou put it in and 
tEiuse bubbles. It is best to silver in a 
nioderate temperature—60° F. is a good 
one. In cold air it works very slowly. 
If it is intended to silver in a warm 


room, and the water and solutions are 
kept in a cold place, bring them all 
into the warmer room the night liefore. 
Then, perhaps, the washing water may 
be colder than the distilled water and 
tlie solutions. In that case make the 
water in which the mirror is suspended 
while getting ready a little warmer 
tlian the room. Wash with UTiter a 
little colder rather than warmer than 
the bath; water warmer than bath, or 
mirror will dew it. Dry film by 
pressing several thicknesses of clean 
blottii^-paper on it. Don’t let paper 
move wliile on, then fan the sur&ce, 
and it will l)e dry in a few minutes. 
Let the edge dry before polishing. 
Take out mirror when the bath is clear 
enough for you to see the edge of 
mirror os far as it is in the bath. No 
hurt to the silver if in loi^^ tl^n 
need, except that the rilver gets 
whitened by the potash, and takes a 
little more time to polish. On add¬ 
ing the sugar the mixture Ijegins to 
turn dark, and gets quite inky. As 
soon the action is over, and silver 
all liberated and dirided l^twecn the 
dish and the mirror, the bath begins 
to clear, and in time would become 
quite clear. Sometimes it will remain 
dark for a long time; but the above 
rule is the guide to take it out. For 
polishing, t^e a pad of wash-leather, 
brush it to remove any lime or grit, 
tie a lump of cotton-wool to form the 
pad, rub over its face the finest jewel¬ 
ler’s rouge, and dust as much as you 
I can out again, so that the pad is mtrdy 
soiled while not chained with rouge. 
This will polish very many mirrors 
without rechiu^ng with rouge. First 
brush over the surface with a handful 
of clean cotton-wool before polishii^, 
as also after. 

There is no difficulty in getting the 
chemical good except the potash; but 
any chemist can get it for you from 
the makers. It must be pure by 
alcohol; if it turns any colour when 
di^lved it is no good; if it turns 
pale yellow, it is useless. The film 
will ^ thin and rotten, and will most 
likely come off while washing. 
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By juBt scraping away the pitch at 
one spot, and plying the point of a 
chisel between glass and the wood, 
and a tap on its end with a hammer, 
the block will iiy off. If the glass is 
pitched to the strip of wood itself, 
there being no block, a tap on the end 
of the strip will separate the wood and 
the glass. Hold the glass on its edge, 
and scrape off pitch with a chisel. 
(* English Mechanic.’) 

(y) Professor Paluiieri has devised a 
process for silvering ghws by means of 
a reducing action on the salts of silver, 
which is smd to have the advantage of 
jnK>ducing a very brilliant metallic de* 
posit. When into an ammoniacal so* 
lution of silver nitrate is poured, fliat 
a little caustic potash, and then a few 
drops of glycerine, the re¬ 
duction begins at once ;and 
this action is accelerated 
if ether or ^cohol be added 
to the mixture. A mode¬ 
rate heat and darkness are 
said to increase the brilli¬ 
ancy of the precipitate, and 
darkness also favours the 
adhesion of the deposit to 
the mirror. 

(ik) Solution 1. Silver 
ni^te, 1 oz.; water, 10 os. 

Solution 2. Caustic potash, 
loz.; water, 10 oz. Solu¬ 
tion 3. Glucose, $ oz.; 
water, 10 oz. 

The above quantities are 
those ^timated for 250 
sq. in. of surface. Add 
ammonia to solution No. 1 till the tur¬ 
bidity first produced is just cleai-ed. 
Now add No. 2 solution, and again 
ammonia to clear; then a little solu- ; 
tion, drop by drop, till the appem*- | 
ance is deadly turlnd again. Then 
add No. 3 solution, and apply to tl^ 
clean glass surface. A film was ob- 
t^ed in 43 minutes at a temperature 
of 66^ F. The plate of glass was rather 
Urge; 37 in. du^eter and 4| in. )}faick, 
and weighed 4 cwt. (A. A. Common.) 

.(E) Silverii^ Solution.—ln 1 oz. dis¬ 
tilled or pure rain water, dissolve 48 
gr. cryst^lised silver nitrate. Pre¬ 


cipitate by adding strongest water of 
ammonia, and continue to add the am¬ 
monia drop by drop, stirring the solu¬ 
tion with a glass r^, until the brown 
precipitate is nearly, but not quite, re¬ 
dissolved. inter, and add distilled 
water to nudee 12 fl. dr. 

Reducing Solution.—Dissolvein 1 oz. 
distilled or very clean rain water, 12 
gr. potassium and sodium tartrate 
(Rochelle or Seignette salts). BoU in 
a flask, and while boiling add 2 gr. 
crystallised silver nitrate dissolved in 
1 dr. water. Continue tlie boiling 
5-6 minutes. Let cool, filter, and add 
distilled water to make 12 fl. dr. 

To Silver.—For a mirror U-IJ in. 
diameter, take an ordinary 2 oz. glo¬ 
ated glass; procure a piece of thin 


wood (cigar box will do) long enough 
to go across the top of it, and through 
the centre of the wood thrust, as 
shown in Fig. 41, a wire 7-8 in. Icmg. 
After cleansing the glass to be silver^ 
by immereing it in strong nitric acid, 
washing in Uquor potassm, and thor¬ 
oughly rinsing wi^ distilled water, 
with a bit of sealing wax attach one 
end of the wire to its face, as in Fig. 
41. if the glass has had merouriti 
amalgam on it, it ^riU probably be ne¬ 
cessary to clean the b^ with rouM. 
Gn living this sui&ce perfect, 
chemically clean, depends in a gn^ 
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meaaure the success of the opera¬ 
tion. 

Having attached the glass to the 
wire, lay the strip across the graduate, 
move the gloss disc downwards until 
it nearly, Imt not quite, touches the 
sides of the grmluate all round, taking 
care that its edges shall bo as nearly 
level as possible. Having ascertained 
tlie hdght in the graduate at which 
tlie disc should stan<l, bend or clamp 
the wire so that it cannot slip. In the 
oidinu^ American graduate, with a 
mirror 1§ in. diameter, this will be at 
the 6 dr. mark, us nearly as may be. 
Remove the glass and pour into the 
graduate enough of e(|uul quantities of 
tlie two solutions to fill the graduate 
exactly to the previously ascertained 
level. Stir the solutions so that they 
will become thoroughly mixed, and re¬ 
place the disc to be silveretl, taking 
great care tliat the surface to l)e sil¬ 
vered shall come in contact with the 
silvering fluul exactly at all points. 
The disc should l)e rinsed carefully 
before replacing, and should Isi put in 
while wet. Great care should be taken 
that no air-bubbles remain on the sur¬ 
face of the solution, or between it and 
the surface to be silvered. 

Now set the graduate in the sun for 
a few minutes, tlie weather lie worm, 
or by the fire, if it be cold, as a tem¬ 
perature of 113^-122° P. is not condu¬ 
cive to the rapid deposition ofabrilliant, 
firm, and even film of silver. The 
fluid in tiie sunl^hb soon becomes 
inky black, gradually clearing as the 
silver is reduced, until when exhausted 
it is perfectly clear. The mirror 
should M removed before tliis point is 
reached, as a process of bleaching sots 
up if left after the fluid is exliausted. 
From 20-80 minutes, according to the 
woathir, purity of chemicals, etc., is 
required for the entire process. 

When the mirror is removed fex>m 
tlie hath, it should be carefully rinsed 
with distilled water from the wash 
bottle, and laid on its e \ge on blotting 
paper to dry. When perfectly dry, 
the hack sho^^d be wunished with some 
^tic varnish and allowed to dry. 


The wire and sealing-vrax can now be 
removed from the ^e, and the glass 
cleaned with a little pledget of cotton 
and a minute drop of nitric acid, tAking 
great c^e that the acid does not get to 
the edges or under the varnish. Rinse, 
dry, and the mirror is finished. 

T^e light reflected from a minw 
made thus has somewhat of a yellow¬ 
ish tinge, but photometric experiments 
show that 25-30 per cent, more light 
is reflected than from the old mercu^ 
mirrors. (Dr. James.) 

(m) Large Mirrora for Photi^raphy. 
Dissolve 150 gr. silver nitrate in 6 oz. 
distilled water, and to this add am¬ 
monia, drop by drop, until the predp- 
tate at first thrown dovm is redi^lv^. 
Now, liaving made a solution of caustic 
potash, in the proportion of 2| oz. to 
50 oz. water, add 15 oz. of this to the 
above solution of silver; and add am¬ 
monia as before, until the deep InoMm 
precipitate t^ain thrown down is redis- 
Bolved, Now add 29 oz. distilled water, 
after which drop in some solution of 
silver nitrate,gently stirring all the while 
with a glass rod, until a precipitate 
begins to be formed. Previous to the 
immerrion of the glass to be silvered, 
dissolve 1 oz. sugar of milk in 10 oz. 
water. This must be filtered and 
kept in a separate bottle. Have ready 
a clean glass vessel of a size sufficient 
to contain the glass plate to be silvered; 
when every tiling is ready, mix ti^ther 
the silver solution with that of the 
Bugfu* of milk, in the proportion of 10 
of the former to 1 of the latter. Lower 
the glass down in the solution until it 
is a little distance from the bottom, 
and allow it to remain there for a period 
varying from 15 minutes to 4 hours, 
according to tlie thickness of the coat¬ 
ing of silver desired. After removing 
it from the bath, wash with distilled 
water, and, when dry, poli^ by means 
of a soft pad of cotton-velvet charged 
with rouge. An intensely brilliwt 
sur^e may be thus obtains on both 
sides of the glass plate. Make a 3 gr, 
solution of ammonio-nitirate of tilver. 
Render it slightly turbid by excess of 
sfiver nitrate, and then filter it. Just 
¥ 
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before using it, add to each ounce of 
tlie foregoing solution 2^ gr. KocUelle 
salt, immerse the glass as before, and 
expose to a subdued light while it re¬ 
mains in tlie bath. In about 2 hours 
the deposit of silver will be sufficiently 
thick. 

(n) Specula.—Prepare three stand¬ 
ard solutions. Solution A—Crystals 
of silver nitrate, 90 gr.; distilled 
water, 4 or..; dissolve. Solution B— 
Potassa, pure by alcohol, 1 oz.; dis¬ 
tilled water, 25 oz. ; dissidve. Solu¬ 
tion C—^Milk-sv^r, in powder, I oz.; 
distilled water, 5 oz. Stdutions A 
and B will keep in stoppered bottles 
for any length of time; solution G 
must he fresh. 

To prepare sufficient for silvering an 
8 -in. speculum, pour 2 oz. solution A 
into a glass vessel capable of holding 
86 oz. Add, drop drop, stirring 
all the time with a glass rod, as much 
liquid ammonia as is just necessary to 
obtain a clear solution of the grey pre¬ 
cipitate first thrown down. Add 4 
oz. solution B. The brown-black pre¬ 
cipitate formetl must be just re(.lis8olved 
by the addition of more ammonia, as 
before. Add distilled water, until 
the bulk reaches 15 oz., and add, drop 
by drop, some of solution A, until a 
grey precipitate, which does not re- 
dissolve after stirring for 8 minutes, 
is obtained ; then 15 oz. more 
distilled water. Set this solution 
aside to settle. Do not filter. When 
all is ready for. immersing the mirror, 
wdd to the silvering solution 2 oz. 
solution C, and stir gently and tho¬ 
roughly. Solution C may be filtered. 

Procure a circular block of wood, 2 
in. thick, uid 2 in. less in diameter 
than the speculum. Into this should 
be screwed three eye-pins, at equal 
distances. To th^e pins fasten stout 
whipcord, making a secure loop at the 
top. Melt some pitch in any conve¬ 
nient vessel, and, having phased the 
wooden block, face upwards, on a level 
taUe, pour on it the fluid pitch, and 
on the pitch place the back of the 
speculum, havmg previously moistened 
it with a little spirits of turpentine, 


to secure adh^on. Let the whole 
rest until the pitch is cold. 

Place the sjKKJuluin, cemeiite<l to 
the circular bhMjk, face upwards, on a 
level tablo ; pour on it a small quantity 
of strong nitric acid, and rub it gently 
all over the surfoce with a brush made 
plugging a glass tube with pure 
cotton-wool. Having perfectly cleaned 
the surface and sides, wash well with 
common water, and finally with dis¬ 
tilled water. Place the speculum, 
face downwards, in a dish contmning 
a little rectified spirits of wine, untU 
the silvering fluid is ready. 

(o) Partially Resilvering Pier Glass. 
(1) Remove the silvering from the in¬ 
jured part, clean the glass, form a 
wall of beeswax round the spot, pour 
on it some silver nitrate, and precipi¬ 
tate the silver by sugar, or oil of cloves 
an<l spirits of wine. This does not 
leave a wliite mark round theprepeu^ 
{dace. 

(2) If the silvering is frosted or 
damp-marked in places, carefully re¬ 
move the silvering from these parts, 
squaring it off sharply with straight¬ 
edge and keen knife. Lay the glass 
flat down and pour on a silvering mix¬ 
ture as given in (a) or (6), letting it 
flow evenly over the bare place. 

(p) Curved Glass.—This is a French 
process, used not only for fiat Bur¬ 
gees, but also for those which are 
curved, or cut into patterns. Dissolve 
600 gr. neutral silver nitrate in 1200 
gr. distilled water, add 76 drops of a 
solution composed of 25 parts distilled 
water, 10 ammonia scsquicarbonate, 
and 10 ammonia, sp. gr. 0*980; add 
also 30 gr. ammonia, same sp. gr., and 
1800 gr. alcohol, sp. gr. 0*85. l^en 
clear, the liquor is decanted or filtered, 
and mixture of et]ual parte alcohol and 
oil of cassia is added to the silver solu¬ 
tion in the projwrtion of 1 of the oil 
of cassia to 15 of the silver solution; 
the mixture is agitated and left to 
settle, then filter^. Before pouring 
upon the glass surface, or into the 
glass vessel to be silvered, the solution 
is mixed with l-78th its bulk of 
essence of cloves, 1 part ell of cloves, 
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^ parts alcohol. The glass is thoroughly 
clcanotl, and tlio silver Molutiou is ap- 
]»lied and warunxl to 100® F. for alsmt 
3 liourn ; the liquitl is poured oft‘, and 
the silver dejwsit is washed, dried, aud 
varnisheil. 

(</) Watch (IhiSB.—Tjike a solution 
of silver nitrate in a watch ghiss (1 gr. 
of the salt to 30 c.c. water), adtl very 
dilute ammonia, drop hy drop, until ^ 
the precipitate formed is pirtially dis- ; 
solved. Ad<l a droj) of a solution of I 
sodium and hydrogen tartmte. The ! 
liquid will turn hlack and the silver ! 
will 1x5 dcp<jsited on the watch glass, i 
formiuga hriiliant mirror-likecoivting. ' 


a paper or glass funnel reaching almost 
Ui the liottoin of tlio gloUt, to prevent 
it spljwlung the sides ; the globe should 
be turne<l every way very slowly, to 
fasten the silvering. 

(2) Make an alloy of 3 oz, lead, 2 
oz. tin, and 5 oz. bismuth ; put a por¬ 
tion of this all<»y into the globe, and 
expose it to a gentle heat until the 
compound is melted ; it melts at 197° 
F. ; then by turning the globe slowly 
round an equal coaling may be laid on, 
which, when cold, hardens aud firmly 
adlicres. This is one of the cheapest 
an«l most durable methods of silvering 
glass glolies internally. 



The watch glass should be embedded 
in some sand, and the saml gently 
wanned. 

(r) Glass Glol)ea,—(1) Take ^ oz. 
clean lead, and melt it with an ecjual 
weight of pure tin ; tlien immediately 
add ^ oz. bismutli, and carefully skim 
off the dross ; remove tho alloy from 
the fire, and before it grows cold add 
5 oz. mercury, and stir the whole 
well together; then put the fluid 
{unalgam into a clean gloss, and it is 
fit for use. Wlien tliis amalgam is 
used for silvering, let it be first strained 
through a linen rag ; then gently pour 
some ounces tliereof into the globe in¬ 
tended to be silvered ; the alloy shoidd 
be poured into the globe means of 


(3) Silver nitrate, 1 oz. ; distilled 
wattir, Ipiut; strong liquor ammonia;, 
sufficient quantity, added very gradu¬ 
ally, to first precipitate aud then re- 
dissolve the silver; then add honey, 
f oz. Put sufficient quantity of this 
solution in tlie globe, and then place 
tlie glol)e in a saucepan of water ; boi. 
it for 10-30 minutes, occasionally re¬ 
moving it to H(sc the effect. 

(«) A TaUe fur Plate-Wanx Sih'er- 
iwj .—The silvering of large mirrors or 
plate-glass is done on a moderately 
hot table, the hotter tho table the 
quicker the silver will be dep(»ited. 
Fig. 42 shows such a table. The 
b(^y of the table may be described as 
a shallow sdno-lined trough cr tank 
M 3 
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oovered on top with slabs of slate. 
1 in. l>oarfl is used for the body of the 
table, in. slate for the top. The 
illustration shows a piece of slate re¬ 
moved. The slate is bedded on with 
red-lead and varnish to make it steam- 
tight. The slate top, when al>out to 
be used, has a blanket or felt cover, 
wotted with water before tlie lieat is 
turned on. At one end of the body 
is the steam-pipe and valve, and the 
steam is turned on very gradually when 
first heating up. At the other end of 
the body is an outlet, and the steam- 
valve must be regulated so that while 
Rufiicieut steam enters for the purpose 
very little is wasteil by escaping from 
the outlet. This outlet also discharges 
condense water and prevents steam 
pressure lifting the slates. The sil¬ 
vering process is to have tlie glass 
chemically clean and while still wet 
from the washing place it on the hot 
table, and at once pour over it a solu¬ 
tion of gelatine or other mordant. 
Before this is dry cover the surface 
with the nitrate of silver solution and 
let it remain ten minutes. Then wipe 
over with a leather squeegee and apply 
the silver solution again. Complete 
by wiping ^un with the s^jueegee. 


MoDESiLING 

IN CLAT AND WAX, AND CAST¬ 
ING IN PliASTSH. 

(See (dio Plaster and Plaster- 
work, ETC.) 

Modelling in some plastic material is 
the first step in leaniing to execute 
work in more solid materials, such as 
wood and stone. With a plastic sub- 
stance, such as clay, it is possible to 
correct errors and introduce improve¬ 
ments while the design is in course of 
development, and various ideas can be 
worked out easily and rapidly in a 
preliminary manner which will indi¬ 
cate veiy ffldthfully what the eSfect 
would be in wood or marble, papier 
machd or leather. Moreover, when 
proper clay is used, tlie model itself 
may be baked and rend^^ perma¬ 
nent. 

The Workshop.—The room or 
worksliop whore modelling is to be 
carried on should be reserved for that 
pur]x»e, or a portion of a room may 
Ite BO used. The floor should either be 
bare boards or covered with oil-cloth. 
Under a window should stand a firm 
table, with the light falhng on it either 
in fn)nt or on the left side. Tliis table 
will be surntounted by a slate or stone 



slab, or ly a wooden stand on whidi 
the clay is manipulated. A slab is 
preferable to wood, as ^ing unaffected 
ty the moisture exiling f^m the clay. 
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When a wooden stand is used, it may 
tidee the form shown in hig. 43. 
This is made of ordinary deal, the sides 
being well clamped to insure rigidity, 
and a couple of coats of paint or var- 
nish being applied all over as a preser* 
vativc. The working fewe a will be 
much improved 1^ laying a piece of 
school-slate over it. The dimensions 
of (( must in some measure depend on 
the work in hand, but about 2 ft. 
from side to side, and ft. &om top 
to bottom edge are average figures. 
Tlie height above the floor should be 
such tlmt the work to be mo<lellcd 
comes level with the workman’s face, 
standing. A liaiidy accessory to the 
modelling stand is a miniature turn¬ 
table carrymg the slate; a piece of 
l)oard with a pin attached to the back 
httiug into the hole in a will answer 
the purpose, and greatly facilitiitcs 
getting at all sides of the object under 
the treatment: but it has this disad¬ 
vantage, tljat a certain degree of in- | 
stability is introduced ; slate on the 
modelling stand may be repliwed by 
covering the latter with sheet lewl or 
line, anything in fact which will not 
absorb moisture. 

Material.—(a) Pottery clay.— 
Many workmen employ ordinary blue 
clay such as is used for making earthen¬ 
ware, and commonly known as kaolin. 
This may be purclu^l at the places 
where it is dug, in Dorset, Etevou, 
Comwcdl, etc., or from potters in any 
part of the kingdom. In laige quan¬ 
tities it emts about U, a ton ; in lesser 
puxsels about a cwt., and in still 
smaller about a Irf. a lb. But not less 
than a ^ cwt. is of any service, as its 
weight is disproportionately greater 
than its bulk. Liquidity it should be 
as pure as possible, not gritty, and 
cap^le of being freely worked. Colour 
is no guide, being due to tlie presence 
or abwDce of a small proportion of 
iron, and varying accordingly from a 
reddUh-brown to a pale-grey tint. 
When purchased from dealers at about 
10s. a cwt. it should be in a fit state 
for use; but when bought at the pit 
or from the potter it be in the 


rough state, and must undergo a re¬ 
fining process before application. 

This refining process consists in very 
carefully cutting the mass up by means 
of wires fitted in handles, which wDl 
reveal the presence of any coarse or 
gritty particles. Or it may be sub¬ 
jected to a thorough beating with an 
iron bar, all foreign matters being 
picked out as discovered. This must 
be followed by a kneading process, 
whereby its consistence is rendered 
suitable and homogeneous. Suitability 
in this case means somewhat softer 
than putty, so that it can be freely 
and readily worked and formed the 
fingers. If it becomes too soft, this 
can bo remedied by leaving it open to 
tlie air for a while, when it soon loses 
part of its moisture; if too diy, it 
must be broken up in water and re- 
kneaded, unless adding a little water 
and folding a wet cloth round it will 
suffice, as it sometimes does. The ad¬ 
dition of a little fine sand well incorpo¬ 
rated with the mass facilitates the 
working, especially in large objects. 

Having worked tlie cky into good 
condition, the next thing is to keep it 
80 , which simply means preventing it 
from drying. Nothing answere the 
purpose boftcr than a gbzed e(ui;hen- 
waro pan of a ca))acity of 6-7 gal,, 
which can be furnished with a wo^en 
cover, and at the bottom of which a 
little water is put. Here the clay 
will remain soft for many weeks. 
Even when not in use, clay should 
never be allowed to get quite dry, 
but always put in the pan with wat^ 
and worked up. The more it is user! 
tire Iretterit be^mes, getting seasoned 
as it were. As soon as a model is done 
with, it slrould be broken down into 
walnut-sized pieces, very carefully ex¬ 
amined for posaiUe impurities, and put 
to soak at once. The same rules as to 
moisture hold good in the unfinished 
or finished miKlel as in the original 
clay. Without application of moisture 
the clay will quickly dry, the sequel 
to which is riirink^ and crocks. 
The remedy is to occasionally sprinkle 
the model with water from a brush or 
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spray-bottle while at work on it, and thing to guard against is the occur- 
to always keep it surrounded by a rence of iK)int8 or slwrp edges. A few 
moist envelope when not at work on old pieces of poarwtM>d at hand will 
it. This envelope usually tfikes the always enable the modeller to cut a new 
form of calico next the model, and tool for any j)articuliir piece of work in 
coarser more absorl>ent cloths outeidc ; hand. The simplest is the best, 
and when it is desirable not to allow Other necessai-ies will l)e a serrated 
contact between the envelope and the straight-edge alxmt 18 in. loi^ for 
model, the latter is protected by a smoothing b»ickgr<mud8, a fine sponge, 
slight wooden framework, or by insert- a plummet, a pair of callipers which 
ing little sticks into the model where will embrace the shoulders, and a pair 
they can do no harm, and holding the of compasses, 
cloths off by their projecting ends. Method Of Operation.—Select 
As an extra precaution, a waterproof a very simple imjvge on wliicb to try 
material may form an outside covering, your prentice hand. Place it at a con- 
os it will more efiectually prevent venient lieight level with the motlcl- 
evap«>ration. Changes of terapenituro ling table. Prepare a foundation of 
should be guanled against, and especi- the necessary thickness, taking great 
ally extremes, whether of heat or cold, care to work it into a uniform and 
(6) Pipeclay.—Much the same con- coherent ma^. Level it true with the 
ditions apply to pipe-clay as to china straight-edge, and place temporary 
clay. It may be obtaiue<f of plasterers strljts of wood at the sides, as a guide, 
and pipemakers, the latter ^ing less From the mass carve away very gradu- 
likely to contain fragments of plaster ally, by a scniping motion, ^m the 
of Paris, for which it must be carefully necessary parts so as to create a Iwoad 
examined. general resemblance to the selected 

The Tools.—The tools required object, always avoiding taking away 
are of the simplest description, and may too much, and frequently checking 
all be made at home, or purchased dimensions by the compasses and 
from edge-tool dealers. Those made callipers. It will only l)e after sonte 
from any hanl close-gniincd wood such practice that the eye will be able to 
as pear, are just as good as more expen- grasp the essential features, and de- 
sive articles in bone or ivoty. Fig. tailed work should not be attempted 
44 is a chisel-shaped tool with a l>ent till Bucce.ss attcuils the efforts made in 
point; Fig. 45, a flat blade with one bolder subjects. The most important 
edge smooth and the other semited; point is to so work that the whole 
Fig. 46, a double spoon-shaped or operation shall consist in cutting away, 
bent s|»tula; Fig. 47, a combined and avoid having to build up. Add^ 
sword-blade and' {winted spoon; Fig. jwrtions will rarely have exactly the 
48, an oblique chisel edge and same consistence ea the bo<ly, tmd un- 
sharply curved spoon 1k)w1 ; Fig. 49, less very carefully attach^ will be 
flat bowls for roughing out; Fig. 50, insecure. Solid objects, such os 
a combined bent point and toothed animal images, )>uBt8, etc., will be the 
blade; Fig. 51, a wire tool; Fig. 52, easieHt to commence on. Foliage and 
a toothed rake of brass wire, wliich may articles of flue texture are much more 
be in severe sizes, from ^ in. to 8 in. difficult to imitate, 
across the edge a ; Fig. 53 a handled The first step in laying the founda- 
blade of flattened hass wire. AH the tion is to accurately ^eteb the outline 
wooden tools can be easily cut out of of the proposed object on the m<Mlel- 
pearwood with a pocket knife, and ling Imrd, by moans of pencil or 
finished with a rasp and fine sand- crayon. Commence with clay tliat is 
p^r. t They jtre mainly de.Htined to fully soft, and lUways avoid retaining 
replace the modeller's thumb where it too long in the h^d, as it thereljy 
tlmt cannot be :used, and the chief soon dries and loses its cohesion. 
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Work the clay into little rolls and lay 
it on by holding tlie roll in one hand 
and pressing the clay into j^ace with 
tho other. The cliisel-shaped tool is 
employed to keep the clay correctly to 
the pittcm, and the greatest caro must 
be exercisetl to press it perfectly down 
and prevent any air bubble or other 
impediments to absolute adhesion be¬ 
tween clay and board. The founda¬ 
tion must be finished all over before 
any building up u attempted. This 
refers, of couree, to flat work, such as 
panels, wliich are afterwanls to be 
copied in wood. When making addi¬ 
tions, it is very essential that both 
surfaces to be joined should be some¬ 
what softer tliau the bulk. 

Wax Modelling is better adapted 
for small objects. The material con¬ 
sists of wax sightly coloured l.)y the 
addition of a pigment and somcwliat 
softened by a solvent. A gtxxl recipe 
is said to be: 200 parts clear wax, 
26 Venice turpentine, 13 lard, and 
145 precipitated bole, mixed aud well 
kneatlcd in water. But many prefer 
to purchase preptu*od wax ^m au 
artists’ colourman. The tools used 
are tho same as for clay, but smaller, 
bluntM*, and generally of bone. Tlie 
operation consists in buildii^ up rather 
tluin cutting down ; and the chief pre¬ 
caution is to keep the tool moistened 
with water to prevent adhesion. Cun- 
suierable practice with clay is a good 
preliminaiy to tiying wax. 

Plaster Ca8ting.-|-(l)Tbe model 
(of clay or otherwise) is firat covered 
with a. layer of goo<l plaster-of-Poris 
mixed, or **gaug^,’' as plasterers call 
it, to the cuusistouce of hatter, and 
coloured with a little red or yellow 
oohre. This layer should avenge 
about ^ in. thi(^. It is best appli^ 
with the pewter or metal spoon used 
to mix fbe plaster with. The plaster 
is mixed in a basin half full of water, 
into wbkh it is sprinkled by the hand, 
as oatmeal is sprinkled in making stir¬ 
about ; when the plaster reaches the 
surface of the water, it is about suffi¬ 
cient, but experience soon teac)ies the 
right pFoporUou. The mixed plaster 


can be jerked by a dexterous twist of 
the spoon into the deep undercut 
places, and c&rc must be taken not to 
inclose bubbles of air. A practical 
moulder would place the clay slab in 
a vertical position, as he would see the 
proc^ of his work better. A lar^ 
model would require seveml mixing 
of plaster, as when the plaster begins 
to set or harden, it is useless for 
moulding. When the firat coloured 
coat of plasty is liardened, a wash of 
clay-water should be applied nearly all 
over it, aud tho second coating, which 
may be of coarser stuff, put on to the 
thickness of about 1 iu. If the mould 
is very huge, some strips of iron nail 
rod, ^ iu. square, may be imbedded in 
the l^k of the mould to prevent warp¬ 
ing. When the mould is set hard, it 
must bo turned over and the clay 
picked out. If the work has been 
modelled on a board or slate, or brat 
of all, on a plaster slab, it may be 
necessary to pass a wire between the 
clay aud the board to separate them. 
When tbe mould has been well cleaned 
aud washed with a soft brush, it should 
be soaked in a tub of water mitU quite 
saturated tliroi^h aud through, drained, 
but not wiped, aud a sufficient quantity 
of superfine plaster, carefully mixed, 
poured into it, an^ by moving tbe 
mould about, carefuUy distribute all 
over. This may be backed with coarser 
plaster, and strengthened with iron 
rods, which in tliis case should be 
punted orcoated with a mmish of rosin 
aiid tallow. When the cast is set hard, 
the most difficult pu4i, called ‘‘ knock¬ 
ing out," begins. A light mallet and 
a carpenters’ firmer chisel, by a few 
dextm>us strokes applied upon the 
edge, will separate the coarse outer 
baling of the mould, prevented from 
the wash of (day water &om adhering 
to the first coloured layer. The cast 
sliould then be placed upon a soft 
elastic bod—an empty sack folded is as 
^)od as an^—and by ^tle taps, hold¬ 
ing the chisel perponchimlarly or nearly 
so, to the face of the work, the coloured 
plaster may be snapped off, sometimes 
in large, sometimes in minute pieces, 
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the colour preventing the operator 
chipping away the l^t port of his 
work, which loay happen when mould 
and cast are of one colour. A chisel 
1 in. or more broad may be used for 
the first rough work ; smaller will be 
required for more delicate work. 

A figure in ike round may be 
moulded by the same process, but the 
mould must be in two parts. A strip 
of clay 1 in. or so wide must be fixed 
all round the clay figure, to be removed 
when the first half of the mould is 
done. The edge of the first h^ must 
have sunk holes, made by any conve¬ 
nient steel modelling tool to insure 
the fitting of the two halves of the 
mouhl. Projecting liml}s must be cut 
off with a fine wire and oust separately. 
If an iron support enters the back of 
the mixlel, a little clay must be put 
round it, close to the model to enable 
the iron to be drawn through the 
mould and the hole in the mould 
8 topi)ed up with plaster. The two 
parts carefully saturated and bound 
together, may be about half-filled with 
wdbmixed superfine plaster, us thick 
as cream, which, by carefully turning 
(uid inclining the mould, can be made 
to cover the whole of the mould, 
leaving a large hollow to be filled with I 
a coarser plaster, in which a |xuntcd 
iron rod may t)e inserted. Qood plaster 
smells sweet, sets in 10-20 minutes as 
hard and as crisp as loaf sugar. Bad 
[daster smells of sulphim, and never 
sets hard. B^inners must make sure 
of their mat^]^s, and even then try 
their hands on unimportant work. 

Small rdiefe may moulded in wax. 
A border of clay or strips of wood a 
little higher thw the highest part of 
the model must be fixed all round, and 
melted beeswax with a little rosin and 
tallow added poured over the clay. 
When the wax is cold, and the clay 
well washed out, superfine plaster can 
be poured in as into a plaster mould. 
The wax is afterwards melted ofT or 
softened before a fire and peeled ofT, to 
8 eri*e again as often as you please. 
Hiuids and arms, and legs and feet, 
can be earily moulded in plaster, care 


bring taken to grease or oil the skin 
well. The outside of the moulds may 
be deeply scored before the plaster 
seta, so as to break off in convenient 
pieces for putting t(^thcr again. 

Planter Ca$t$ from Life. —(a) In 
taking the cast of the face of a living 
subject (or victim), he or she shoulil 
be placed sitting in a chair as if about 
to be slaved; the skin carefully 
greased, the hair and eyebrows 
smoothed dovm with clay or soft soap 
and superfine plaster, slightly coloured 
witli ochre, mixed in wanu water, 
dexterously splashed over the face 
with a silver spoon, care being taken 
to leave the nostrils free The mould 
should not be quite | in. thick, and 
may be broken ofi‘ in two or three 
pieces, which can be afterwards 
joined. 

(&) One of the chief difiiculti^ in 
mriring a plaster cast from life lies in 
the fact that it must be done quickly. 
The first tiling to be done is to well 
oil the skin to prevent the plaster 
adhering to it. Wliatover hrir has to 
be covered can be smoothed down with 
butter or margarine, rather thickly 
applied. 

In dealing with the face it is neces¬ 
sary, of course, that the mouth and 
eyes be closed, while the nostrils are 
stopped with wax throi^h which two 
quills are inserted to admit of loeath- 
ing. If an arm is to be modelled, 
then, as the weight of plaster may be 
considerable, it ^ best be supported 
at both wrist and elbow. This will 
prevent involuntary or muscular move¬ 
ments, the latter Ming brought about 
by the added load of plaster. Any 
such movement produces bad results 
by causing the plaster to slip, and 
similar reasons may be otfered for get¬ 
ting the work done quickly. 

As a rule the plater sets quickly 
enough for all ordinary purposes, but 
the setting can be made faster by l^e 
addition of powdered alum to the 
plaster. Ordinaiy sdt will riso do, M 
it has tlte fault oi making the plaster 
more .adhesive. This can, however be 
overcome by using more oil or grease, 
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but thia remedy Ijaa a tendency to 
8{)<>il the natural surface effect that can 
ntlierwiae Iw olitained. 

A little thought sliould lie given, 
before commencing work, aa to the 
iiumlierand sliape of pieces the plaster 
Hhell should lie divitled into when re¬ 
moving it from the humiiii mo<lel. 
The reason for this is that the plaster 
should l>e taken off as quickly as jiossi- 
ble when it is set, without the delay 
of considering how best it should lie 
diWded up. The common practice is 
to use a wax Ihrciwl for cutting, but as 
the plaster sliell cjinnot lie ma<lo very 
tliick, breakages fro*juently occur, and 
much skill is necessary in putting to¬ 
gether the jiieces of tlio mould in 
order to get a cast from them. 

The interior surface of the mould is 
coated with shelliM; to render it less 
absorptive, an<l must lie freshly oiled 
before using. It is useful in mldition 
to mix a little colour in the plaster 
that is preputid for the ciist, so that 
if even a trace of it ailhei-es to the 
inside of the mould it will l)e detected, 
in w'hich case it is to be carefully re¬ 
moved with a slnirp pen-knife blade, 
and adjusted in its proper jilace on the 
cast; lor, as before said, the specuU 
beauty of a cast from life is in its 
natural surface. A little powdered 
yellow or red ochre will give a nice 
tint to the plaster. It is important 
that the plaster be well mixed, and 
much depends on quickness. Plenty 
of plaster should bo in readiness, and 
it should be mixed as thick as the 
water will hold, leaving about an inch 
of water at the top of the pail. 

(2) To Prepurv. ]^aHUr‘of‘Paris .— 
Imuierse the uiibunit gypsum for 15 
miuutes in water couta^ig 8-10 per 
cent, of sulphuric acid, and then od- 
ciue it. Prepared in this way it sets 
slowly, but makes excellent casts, 
which are perfectly white instead of 
the usual greyish tint. 

(3) TntTurfta'mU Vasts. —Beiiutiful 
scuii-transpm*eutc>a8tB of fancy tirticlcs 
may be taken in a compound of 2 
{Hirts unlwked gypsum, 1 of bleached 
beeswax, and 1 of paraffin. This be¬ 


comes plastic at 120*^ F., <md is quite 
tough. 

(4) To Toughen Casts. —Immerse in 
a hot solution of glue long enough f(«r 
the mass to be well saturated. They 
will laiar a nail driven in without 
cracking. 

(5) Mending Modds. —Sandarach 
varnish is the best material. Satu¬ 
rate the broken surfaces thoroughly, 
press them well together, and allow 
them to dry. 

(6) Plaster Mo^dds. —Glycerine is 
said to be a good coating for the in¬ 
terior, but practical plaster moulders 
still use, as of old, a mixture of krd 
and oil. 

(7) With SnuiU Modds. —For makii^ 
small models in plaster, gelatine is 
generally used. Good glue, mixed 
with treacle or glycerine, answers 
every purpose. The composition that 
the ‘‘chromograph” is made of will 
answer very well. The model is im¬ 
mersed in it, and, when cool, a cut is 
made with a shttq) knife, and the 
clastic nature of tlie composition allows 
the model to be taken out. The mould 
siiould be greased before the plaster is 
poured in ; when set, it is extracted 
in the same manner as the original 
model. Large figures are pour^ in 
plaster moulds; these are made in 
pieces, which are fitted together with 
wooden pegs. The p^ is inserted in 
one piece before the plaster sets. This 
piece is trimmed off, in order to pre¬ 
vent the wet plaster adhering to the 
next piece; the latter should be 
greased with lard; the whole of the 
mould is thus built up of pieces. In 
pouring the model, pieces of wood or 
wire should be pla^ in the legs or 
arms to strengthen them. To cast 
brass in pkster, the mould should be 
previously made hot, which might be 
fatal to the stability of the plaster. 

(8) To make casts or moulds of 
plastcr-of-Paris from metal types, 
without tur-bubbles or “ facks,^’ use 
the finest and purest plaster-of-Paris 
obtainable. When fitUing a mould, 
letum to beat up the requisite quantity 
of cream quickly, and with care to 
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avoid making it too thick. In pouring 
this in, use a good camels’ hair Imish 
to displace air-bubbles; a mere sur¬ 
face cover of this thin cream is all 
that is requisite. While doii^^ tliis, 
have ready the thicker plaster, of the 
consistence of %ht syrup, and fill up 
the mould at once. In about 20 
minutes you can open the mould, if 
your plater is pure and has been pro¬ 
perly mixed. If you do not put too 
much oil on the type, and luive used 
your brush properly, you will find 
clear, sharp moulds. 

(9) Met^ may be cast in moulds 
ms^e of plastor-of-Paris and talc mixed; 
or of pounded pumice and plaeter-of- 
Paris in equ^ quantities, mixed with 
washed clay in the same proportion. 
The mould must be heat^ very hot 
when used, if the cast is to be made 
of copper or brass, but a less degree 
of hmt will serve for lead and tin. 
You may safely use plaster for zinc 
castings, taking the precaution of 
thoroughly drying the parts of the 
mould, e.g. in the kitchen-range oven ; 
care, however, must be taken not to 
ui^ too much heat, or the plaster will 
be burned—^just as much as is un¬ 
pleasantly hot to the liaud. The zinc 
should not be hotter than will give it 
sufficient fluidity for pouting. In this 
way 4 or 5 good castings may be taken, 
after which the mould gets cracked 
and scales on the surface ; this spoils 
it for fine work, but is of little con¬ 
sequence for battery zincs. * 

(10) Ca/rv^ ObJecUf. — In many 
cases it is advisable to preserve copies 
of small carved objects for future use, 
and this is easily done by taking a 
idaster cast of the work. To take an 
impression of tiie object of wliich a 
cast is desired, a substance known as 
squeeze-wax is used, and this is made 
01 the following ingredients, viz. : 
2 lb. flour, § lb. best beeswax, ^ lb. 
Uiuseed-oil, and a small quantity of 
rouge; these sliould be thoroughly 
mixe4 ti^ther, and then exposed to 
•the air. Should the squeeze-wax be- 
come-hard at any time, it may easily 
be softened slightly warmit^ and 


well kneading. In taking a cast, the 
wax should be well pr^^ into every 
jwrtion of the work and then gently 
withdrawn, the mould thus formed 
lieing filled with plaster-of-Paris, the 
plaster having been mixed with water 
until it is of the consistence of cream. 
After standing for a few hours the 
squeeze-wax can be taken off, leaving 
a copy of the carving in plastw. Care 
should be taken to obtain the plaster 
fresh, as after being exposed to the 
air it lases some of its properties, and 
does not liarden well. These remarks 
on taking plaster-casts apply otily to 
small objects that are not deeply 
undercut; larger casts, and casts of 
subjects carved on mure than one 
side, are taken in sections. 

(11) Aiiatomictil Specimens. —Pre¬ 
pare the specimen by making it as 
clean as possible; place on oiled paper, 
in a position that will show it to ad- 
vant^. Soft projections may be 
held in position with threads suspended 
from a frame or from a heavy cord 
stretched across the room. Paraffin 
melted on a water bath is painted over 
the preparation with a soft brush, the 
first laytu* beiE^; put on with ^ngle 
and quick strokes, that the rapid 
cooling of the paraffin may not (»U 80 
the brush to adhere to the prepoiaiion, 
thus <frawing the soft tissues out of 
place, until the mould is foiiued about 
I in. thick ; all undercuts must be 
well filled. When the mould is hard 
it can be readily separated from the 
preparation; it is then well washed 
with cold water. Stir fine dentol 
plaster into cold water to consistence 
of cream, pour into the mould mid 
out u^ui sevend times, so that there 
will 1^ no air bubbles on the surface, 
then fill the mould and let it stand 
until hard. Place the whole in a 
vessel containing boiling water until 
the paraffin is all melted; wash with 
clean boiling water. Wto the cast 
is thoroughly <lry, it may be painted 
with oil colours by coating it first 
with shellac varnish. Oasts of any 
pmt of the body may be made from 
a living subject, if the parts are not 
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too Benaitive to bear tlie beat of the ^ 
paraffin, which varies fnim 104^ F, to 
140° F. 

(12) Natural. ObjccU. — Taking 
planter casts of natural objects is thus 
explained by Prof, Boyd Dawkins: 
The material of tlxe mould is artists' 
modelling wax, which is a composition 
akin to tliat used by dentists ; and as 
it becomes soft and plastic by the 
application of heat, though in a cold 
state it is perfectly rigid, it may l»e 
applied to the most delicate object 
without injury. As it takes the moat 
minute nuu'kings and striations of the 
original to which it is applied, the 
microscopic structure of the surface 
of the (wiginal is faithfully reproduced 
in the ciwt. The meth(Kl is briefly 
this : Cover the object to be cast witli 
a thin powder of steatite or French 
chalk, which prevents the adhesion of 
the wax. After the wax has liecome 
soft, either from immersion in wwm 
water or from exposure to tlie direct 
heat of the fire, apply it to the original, 
lieing careful to press it into the little 
carities. Then carefully cut off the 
edges of the wax all round, if the 
undercuttii^ of the object necessitates 
the mould being in two or more pieces, 
and let the wax cool with the object 
in it, until it is sufficiently hard to 
bear repetition of the operation on the 
uncovered portion of the object. The 
steatite prevents the one piece of the 
mould sticking to the other. Tlie 
original ought to be taken out of the 
mould before the latter becomes per¬ 
fectly cold and rigid, or it will l>e very 
difficult to extract. Next pour in 
plaater-of-Paris, after having wetted 
the mould to prevent bubbles of ak 
lurking in the small interstices ; and 
if the mould be in two jrieces, it is mo¬ 
rally convenient to fill them with 
plaster separately before puttii^ them 
together. Dry the plaster casta either 
wholly or partially. Paint the casts 
in water-colouw, wWch must be fainter 
than the hues of the original, b^use 
the next process adds to their inten¬ 
sity. The delicate shades of colour in 
thft original will be marked in the cast 


by the different quantity of the same 
colour w’hich is taken up by the differ¬ 
ent textures of the c«jt. After diying 
the cast, steep it in hani paraffin : 
ordiiiMy jw-raffin candles will serve the 
purpose. Cool, and band-polish the 
cast with steatite. 

(13) Pkotof/raphic Planter CanU .— 
The following method of taking plaster 
casts by means of photography origi¬ 
nated with Fink. 

An ordinary piece of patent plate- 
glass, which should m^ure 2 or 3 in. 
each way bigger that the original, is 
coated in the dark-room with a mixture 
made up of the following solution : In 
1.^) oz. water is tlissolved 1 oz. potasli 
bicliromate, the former being warmed 
gently, aitd then gradually 2 oz. gela¬ 
tine are added. As soon as the latter 
lias dissolved, and the solution has 
al)out reached tlie simmering point, it 
should be filtered though fine linen 
into a glass l)eaker, and then pouied 
upon the glass plate above refened to. 
The gehitiiie solution is TOured upon 
the centre of the plate, and then drawn 
towards the margins by means of a fine 
brush. It is applied again and e^n 
until the thickness amounts to about 
IJ line. As plates prepared in this 
; way require 2 to 3 days to dry, it is 
well to prepare a g(K)d many at one 
time, and to place them wlieu dry in 
a box well screened from the light. 
Tlie sensitiveness of the plates has not 
been found to suffer, even after pre¬ 
servation for a period of 6 weeks. 

When a suitable negative lias been 
obtained of the object, and, further¬ 
more, a diapositive from the native, 
the prepared plate is placed, face down¬ 
wards, against the collodion side of the 
cliche in the rainting-frame, said 
printed in diffiised daylight for a period 
varying from 10 to 40 minutes. The 
plate is then taken out of the printing- 
frame (in the dark room), put into a 
dish, and poured over with lukewarm 
water until the relief is fully developed. 
The plate is then dried % means of 
filter-paper, and coated wi^ glycerine 
I (any superfluity of this substance being 
also removed with filtor-pcqw), a fine 
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and large badger brush being employed 
for the purpose. 

The plate, which has hitherto l)een 
manipulated in the dark, may, after 
the development of the relief, lie 
further manipulated in daylight, and 
the plater cast proceeded with in an 
ordinary workroom. The manner of 
making the cast is as follows: In a 
coupie of evuporating dishes, some 
alabaster gypsum is put, and two mix* 
tures are made witli ordinary spring 
water, one having the consistence of 
oil, mid the other that of tliick cream. 
The gelatine mould is taken in one 
hand and a little of the thinner plaster 
liquid is poured upon it, the mould 
being at the same time tapped witli the 
open hand from the liottom. in unler 
that no air-bubbles be formea. After 
this the plate is placed horizontally 
upon a table, and the thicker paste is 
poured on, making a film | te ^ in. 
high. This latter, after it has sUxkI 
for 15-18 hours, is carefully separated 
at the edge with a knife, and by em¬ 
ploying a Uttle force the castis removed 
from tl^ mould. This plaster cast 
may be employed for many purposes, 
and will serve for taking a casting 
from, with a metal fusible at a low 
temperature. With amateurs and 
hotographers, such a proceeding is, 
owever, difficult, and if a met^Iic 
cast is required it is liest to send the 
plaster one to a type-foundry or similar 
establishment. Retouching may lie 
done if necessary with a ne^e upon 
the plaster cast.- There is not so much 
difficulty in taking metallic casts from 
the plaster moulds. It is only neces¬ 
sary to thoroughly bake the casts, and 
whole still warm brush over with a 
Uttle wax. (‘ Eng. Mech.’) 

(14) CkuU that can he Wanked .—A 
prize offered by the Prussian Minister 
of Commerceand ludustryforamethod 
of preparing plaster casts that permit 
of being washed was conferred upon 
Dr. W. Beissig, of Darmstadt. From j 
Pr. Eeisaig’B essay on the subject the | 
followitag points are abstracted:— 

lo preparing these casts it is not 
oal^ i^raUe to-obtain a surface which , 


should not wash away, but also to in¬ 
clude a siinple pnuitisa for prtiventing 
dust entering the jM>res, and rentier 
them more esisily cloiiused. lialMirious 
experiments sliowed that the only prac- 
ticihl method of accomplisliing this and 
retaining the shaiqntess of outline was 
to convert tho lime sulphate into (1) 
Ittiryta sulphate and c^iustic or car¬ 
bonate of lime, or (2) into lime silicate 
by means of potasli silicate. Objects 
treated in this way are not affected by 
hot water or hot soap solutions, but 
from the method of preparation, they 
remain porous, catch dust, etc., and 
when first put into water eagerly ab¬ 
sorb all the impurities. I'o avoid this 
evil, sul»8e<jucntly coat tho articles, 
now rendered waterproof, w'ith an 
alcoholic soap solution, whicli pene¬ 
trates more easily, <loeper, and moro 
freely into the pores tluiu an aqueous 
solution. After the alcoliol evaporates, 
a layer of 8<jap remains, wliich fills the 
pores, and when waslicd it is con¬ 
verted into a sud wliich removes 
the dust without allowing it to pene¬ 
trate. 

(a) Process with Baryte Water.— 
This is the simplest, easiest, and cheap¬ 
est methorl. It depends U]K>n the fact 
that gypsum, or lime sulpliate, is exm- 
verted by b(u*yta water into Ijaryte 
sulpliate (which is totally insoluble), 
anti caustic lime, which htter is con¬ 
verted by contact with the air into 
Ume oirbonate. The practical methtxl 
of carrying this out is os follows: A 
large zinc vessel is retjuired witli a 
tight-fitting cover. In each vessel is 
a grating mode of strips of zinc, resting 
on feet 1^ in. high. This vessel is I 
filled with soft water at 54° to 77° i. 
(12° to 25° C.), and to every 25 gal. 
of water is add^ 8 lb. fused or 14 lb. 
crystallised pure hy<lmted barium 
oxule, also 0*6 lb, lime previously 
slaked in water. Tho solution stands 
about 4° Boc4 (1‘0241 sp. gr.). As 
soon as the baryta water gets clear, it 
is ready to z^ceive the caste. They are 
wrapped in suitable places with cords, 
and after removing the scum from the 
baryte bath, are mpped in as rapidly 
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as possible, face first, and then allowed 
to rest upon the grating. 

Hollow casts are first saturated by 
rapid motions, then filled with the 
solution and suspended in the bath 
with the open jmrt upwards. After 
the cords are all secured above the sur- 
iace of the li<juid, the zinc vessel is 
covered. The oasts are left in it for 
1 to 10 or more days, according to the 
thickness of the waterproof strata 
required. After taking off the cover 
and removing the scum, the plaster 
casts are drawn up by the strings, 
rinsed off with lime-water, allowed to 
drain, carefully wiped with white cotton 
or linen rags, and left to dry, without 
being touched by the hands, in a warm 
place free from dust. The same solu¬ 
tion which has been used once can be 
employed again by adding a little more 
bai^ta and lime. 

Of course this process can only be 
applied to casts free from dust, smoke, 
dirt, coloured particles of water, rosin, 
varnish, soap, animal glue from the 
moulds, or sweat from the hands. To 
prevent the caste getting dust upon 
them, they should he wrapixsd in paper 
when taken from the mould, nn<l <lried 
by wtificial heat l)elow 212® K. (100° 
C.). If, in spite of every precaution, 
the casts wlicn finished show ringlo 
yellow s|x>t^, the latter can be removed 
in this manner: The perfectly dry, 
barytatedci^ts, saturated with carbonic 
acid, are pdnt^ over with w'ater and 
oil of turpentine, then put in a glass 
case and exposed to the direct rays of 
the sun. 

(6) Process with Silicate of Potash 
Solution.-~This depends upon the con¬ 
version of the lime sulphate into lime 
silicate, an extremely hard, durable, 
insoluble compound, and is accom¬ 
plished the use of a dilute solution : 
of potash silicate containing free potash, i 
To prepare this solution, first make a 
10 per cent, solution of caustic {}otaBh 
in water, heat to boilii^ in a suitable 
vessel, and then add pure silicic aeid 
(hree from iron) as lor^ as it conrinues 
to dissolve. On standing, the cold 
solution usually throws down some 


higlily-silicatcd potash and alumina. 
It is left in well-stoppercd glass vessels 
to settle. Just Itefore using, it is well 
to tlirow in a few bits of pure potash, 
or toa<ld 1 or 2 percent, of the potash 
solution. If the plaster ^ticles are 
very bulky, this solution can be dilut^ 
to I with pure water. 

The caste arc silicated by dipping 
thorn (cold) for a few minutes into the 
solution, or applying the solution by 
m^ans of a well-cleaned sponge, or 
throwing it upon them as a fine spray. 
When the chemical reaction, which 
takes place almost instantly, is finished, 
the excess of the solution is best re¬ 
moved with some w’arm soap-water or 
a warm solution of stearine soap, and 
this finally removeil with still warmer 
pure water. 

The casts, which can be immersed or 
easily moved around, may be treated 
as above when warm; a very short 
time is required, but some experience 
is necessary. In every case it is easy 
to tell when the change is effected, 
from the smooth dense appearance, 
and by their feeling when scratched 
witli Uie finger-nail. It is not advis¬ 
able to leave them too long in the 
potash solution, as it nuty injure them. 
A little practice renders it easy to hit 
the right point. The fresher and 
purer the gypsum and the more porot^ 
the cast, the more necessary it is to 
work fast. Castings made with old 
and poor plaster-of-Paris are useless for 
silicating. These silicated casta are 
treated with soap as above. 

In washing plater caste prepared 
either meth(^, use a clean soft sponge 
carefully freed from all adherent sand 
and limestone, wet with lukewarm 
water, and well soaped. They are 
afterwards washed with clean water. 
They cannot, of course, bo washed 
untU thoroughly dry and saturated 
with carbonic acid. The addition of 
some oil of turpentine to the soap is 
useful, as it bleaches the casts on 
standing. The use of hot soapsuds 
must be avoided. 

(16) Hardening Following 

is a new process of hardening plaster 
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SO as to adapt it to the construction of 
floOTing in place of wood, and to other 
purposes for which it cannot be used 
in its ordinary state on account of its 
want of hardness and resbtance to 
crushing. Julte recommends the inti¬ 
mate mixture of 6 parts plaster of 
^xkI quality with 1 part finely sifted 
recently slaked white lime. The mix¬ 
ture is employed like ordinary plaster. 
After it has become thoroughly dry, 
the object manufiustured from it is 
satura^ with a solution of any sul¬ 
phate whose base is precipitated in an 
insoluble form by lime. The sulphates 
best adapted for the purpose, form 
every point of view, are those of iron 
an<l zinc. 

With zinc sulphate, the object re¬ 
mains white, as might be supposed. 
With iron sulphate, the object, at first 
greenish, finally assumes, through 
desiccation, the characteri^ic tint of 
iron sesquioxide. The hardest surfaces 
are obtained with iron, and the resist¬ 
ance to break^e is 20 times greater 
than that of ordinary plaster. In order 
to obtain a maximum of hardness and 
tenacity, it is necessary to temper the 
limed plaster well in as brief a space of 
time as possible, and with no more 
water than is strictly necessary. The 
object to be hardened should be very 
dry, so that the solution employ^ 
may penetrate it easily. The solution 
should be near the point of saturation, 
and the first immersion should not ex¬ 
ceed 2 hours. If immersed too long, 
the plasteft* would become friable. 

The proportions of lime and plaster 
may be v«ied according to the results 
to be obtained; nevertheless, the pro¬ 
portions of 1 to 6 have given the best' 
results. 

As it is important that the plaster 
should not be spread over the surface 
by passii^ and repassing the trowel for 
too long a time, the fastest workman 
wdl always be the best one to employ, 
^^en sulphate of iron is used, the 
slabs are of the colour of iron rust; 
hat ^ linseed-c^ boiled with litliarge 
be. passed over the surface, they assume 
a hMutifttl mahogany colour, and offer 


a certain superficial elasticity to the 
trea<l. If a coat of hard copal varnish 
be added, the colour becomes very 
beautiful. 

On sproading a 2 or 3-in. layer of 
limed plaster in a room, and tilting 
it in the way above de8cril)ed, is pro¬ 
duced a floor which is smooth, and 
which, in most cases, fulfils the office 
of an oak floor, but which has the ad¬ 
vantage over the latter of costu^ one 
fourth. (‘Scient. Amer.’) 

(16) Redueinfi and Eidnrffvwf Plmter 
Costs.—Ordinary casts taken in plaster 
vary.somewhat, owing to the shrinkage 
of the plaster; hut it has hitherto not 
been possible to r^ulate this so as to 
produce any desired change, and yet 
preserve the proportions. Hfiger has 
iiowever, recently devised an ingenious 
method for making copies in any ma¬ 
terial, either reduc^ or enlarged, with 
out distortion. 

The original is first surrounded with 
a case or frame of sheet metal or other 
suitable material, and a n^i^tive cast 
is taken with some elastic material, if 
there are undercuts; the inventor uses 
f^ar-agar. The usual negative or 
mould having been obtained! as usual, 
he prepares a gelatine mass, resembling 
the bektograph mass, by soaking the 
gelatine first, then melting it and add¬ 
ing enough of any inorganic pow<}ered 
substance to give it some stability. 
This is poured into the mouhl, which 
is previously moistened with glycerine 
to prevent adhesion. When cold, the 
gelatine cast is taken from the mould, 
and is, of course, the same size as the 
original. If the co]^ is to be reduced, 
this gelatine cast is put in strong ^co- 
hol and left entiroly covered with it. 
It then b^ns to snrink uid contract 
with the greatest uniformity. When 
the desired reduction has taken place 
the cast is removed from ite bath. 
From this reduced copy a cast is taken 
as usual. As there is a limit to tiie 
shrinkage of the gelatine cast, when a 
considerable roducUon is desired, the 
operation is repeated by making a plas¬ 
ter mould from the reduced copy, and 
from this a second gelatine cast is taken 
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Mill likewiw immereed ic ulnilicd mid 
abnink. It ia claimed Chat even when 
r^icsteil there ia no aacriSoe of the 
vbvpnew of th« origiiuj, 

mieii the cow ie to Ito enlarged in- 
atead of reduc^ the gtsktiue cwt is 
put in a uokl water Lcilb, ineteod uf 
fdcoho]. After it hiw awohcn m much 
00 it wQl, the phutor EDOuld u mado its 
before. For eol&rguig, tiie mould 
could elm be made of aome ^lighUy 
euiul»le QMae, >md tlion filling it 
witli water tlie cavity ¥Muld grow 
but it would uot au ehtirp 

B copy. 
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Motor Car Troublks, 

ARR HOW TO REILEDY THEM. 

Ti{k {bHowing )iot4» dtt] with the 
tfoubloi wLicli bring » o&r to a 
atop Tatbisr thnn cauM lUi actual bxcak- 
dowo, tlw Byzoptouia accompanjisg 
alirppoge or b^l ruuniug Iwmg det^lod 
with the pcMHzUe explaliatioua. 

It would not ]« within the acopa of 
thia work to ikad with beaTier rapaira, 
and fur thift tho euquirer ia reftnrad 
to one of the exceJicnt manOBls iaiuod 
by Uia proprietors of ttio ' Uodel 
Kngmesr.’ 

lu aiiiTiIticyliiidor eiigiiio tlie trouble 
be duo t<> tlio Imd working of one 
<^lind«r orj]y« auiI tho firat stop must 
be to And out vrliudi cylinder it is, 
Tliia M gcnendly done by cuttiug off 
the ignitiuu fruzn ell but one oyliuder. 
To tin thirt the aniiAturcM or tho trom< 
bier bhuitio of all but one contact- 
tuakur uu tlio ooUa aliuuld be held 
duwu, BO tliai only one s{iarking-p]ug 
openiitoa, ily running oacb cylimer 
ee^iarately it can easily be aactttained 
wind) i^hiuier is at fault, and Very 
often froDi tbe runniDg of each aepa« 
i>»tcly uiie learns wbat the trouble iv. 
Some Duils are provided with little 
kiioln^ which are to be pressed fur 
cutting out cylinder in the mauner 
descrilied. U w bett^ to do this 
than to press the armatures, as the 
latt4!r is lia)>lu to A0bct the tenMun of 
the (uiuature sjiring or to bend the 
ttunibler Lflade and ac upset tlie ad- 
justnjcnt* With magneto iguitiou, as 
a rule, the eontact with plug is 
made through a switch device enahlitig 
tho wires to be diaconnected from each 
cylinder. Care must be taken to touch 
otily tlie imtulated parts of these 
switclteBj as otherwise a bod ebook 
urill be experienced. 

Btop« Siiddonl7 with¬ 
out Any Weuming. —(1) <3eno- 

Twl^ due to a wire breaking or to the 
simeh boing moved. If the eogiDe 
is A toulti-t^lcnder one the hteako 
age must be between the battery and 
N 
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the coil via the switch. If the en¬ 
gine is a single-cylinder one, it may 
be anywhere, even in the li^h-tension 
circuit. (2) It may be due to sudden 
chokage of the jet, or ruiming out of 
petrol, though this is generally accom¬ 
panied by one or more misfires and 
“pops” prior to stf^ppiug. (3) It 
may also be due, but only in a single¬ 
cylinder ei^ne, to a broken valve, 
though the symptomn in this case are 
generally intermittent, (i) It may 
hn due to the switch having jolted 
“off.” 

Engine Misfires and Eventu¬ 
ally Stops.—This may lie due to : 
(1) Batteriesi discharged, recognisable, 
a}>^ from voltmeter or test lamp tests, 
by the faint buzz of the coil trembler 
and the weak spark at the plug. (2) 
Coil contacts reijuire trimming, ^mp- 
tom same as in (1). (3) Loose terminal 
or partially broken wire, generally in 
primary circuit. (4) Oil on contact- 
maker contacts if of the make-and- 
break type. (6) Sparking-plug cracked. 

(6) Short-circuit through or outside 
the insulation of the sparking-plug. 

(7) Shortage of petrol, either due to 
cliok^ or to lack of {)etrol in 
tank, etc. (8) Water in the carbu¬ 
rettor. (9) Dirt in the carburettor. 
(10) Vent in petrol tank choked or 
covered by the cushion of the car 
seat. (11) Loss of pressure where 
petrol is pressure-fed, (12) Over¬ 
heating due either to: (a) Insufficient 
lubrication; (h) Insuffdent cooling ; 
(c) Insufficient exhaust valve lift; (d) 
Chokage of exhaust outlet. (13) Tem¬ 
porarily wrong mixture. 

Loss of Power without Mis¬ 
fires.—This may be due to; (1) Loss 
of compr^sion. Most frequent. (2) 
Bad spark due either to weak batteries, 
badly adjusted coil contacts, or badly 
adjusted sparkii^-plug points (dis¬ 
tance slmuld be ^ inch). This is 
rare. (3) Water in the carburettor. 
(4) Froeen carburettor. (5) Choked 
jet or carburettOT, (6) Flo^ng car- 
rarettor. (7) Stale petrol, is 
rare. (8) Vent in petrol tank choked 
or oov^^ the cushion of the car 
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seat. (9) Ijoss of pressure where 
Ijctrol is pressuro-fed. (10) Over¬ 
heating, due to any of the causes set 
out above. (11) Iiwufficient lift of 
either valve. (12) Spring of either 
valve too weak. (13) Inlet-valve 
spring, if automatic, ^ strong. (14) 
Teuqtonirily wrong mixture. (1.*)) 
Timing wrong. (16) Brakes binding, 
especiidly in mu<ldy weather. (17) 
Bolt (of motor-cycle) too tight. (18) 
Ball-bearing (of mot<jr-cycle) jwljusted 
too tight. (19) Silencer outlet clioked 
with mud or ^M>ot. (20) Wlmels <iut 
of tnick. (21) Bearings require re- 
brushing. 

Engine Pails to Start.—This 
may be due to : (1) Petrol not tunjed 
on. (2) Petrol not reacliing the carbu¬ 
rettor. (3) Jet choked. (4) The air- 
inlet on carburettor Ijeiiig opeu, especi¬ 
ally if automatic. (5) The throttle 
being shut. (6) The carburettor not 
, Ixjing flooded. (7) The carburettor 
being too much flcKKied. (8) Condensa¬ 
tion of the petrol in cold weather. (9) 

; Autoinatic inlet-valve spring too 
j strong. (10) Automatic inlet-valve 
; stuck to its seating. (11) Broken 
I valve. (12) Switch not on. (13) 
Batteries discharged or disconnected. 
(14) Wire disconnected or broken. 
(16) Terminal loose. (16) Moisture 
on sparking-plug, either inside or out¬ 
side. (17) Sparking too far advanced 
or retted. (18) Starting handle 
not turned fast enough, especudly 
with magneto ignition. 

Engine Starts badly, but 
runs well at High Sx>eea.—This 
may ho due to: (1) Partially choked jet, 
or partially choked fuel supply pipe. 
Most usual. (2) The air-inlet on car- 
I burettor being open, especially if auto- 
! matic. Most usual. (3) Throttle being 
shut. (4) Automatic air-intake spring 
being weak. (6) The sparking too 
much advanced. (6) Automatic inlet- 
valve spring too weak. 

Engine Starts Well, Bune 
Slowly, but not Past.—This 
may be due to; (1) Too rich a mixture. 
(2) Flooded carburettor. (3) Air inlet 
on carburettor insufficiently opened or 
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stuck. (4) Chokage in exhaust, either 
due to insufficient exhaust-vaive lift, or 
choked ulencer outlet. (5) Insufiiciont 
adyance of the spark lever. (6) Partial¬ 
ly discluuged accumulators. (7) Auto¬ 
matic air inlet-valve spring too strong. 

(8) Automatic inlet-valve spring too 

Engine Buns with the Switch 

Off. —This may be due to : (1) Short 
circuit in the primary circuit. (2) De¬ 
fective switch, which does not break the 
circuit when in ita “ off” position. (3) 
Overheated engine. (4) Some small 
pfu’ticle in the cylinder, cither loose or 
on the cylinder wall, which becomes 
incandescent. 

Engine Ere-lgnites.—This may 
be due to : (1) Overheated engine. (2) 
Some small particle in the cylinder 
either loose or on the cylinder wall, 
which becomes incandescent. (3) An 
intermittent sliort circuit in the 
primary, generally at the contact- 
l)rcaker. (4) Sparking-plug points 
which Income incandescent. 

Popping Noise in Carbu¬ 
rettor.—This may be due to: (1) 
Weak inlet-valve spring. (2) Foreign 
matter in theinlet-valveseat which pre¬ 
vents the valve closing properly. (3) 
Weak mixture, duo either to choked jet 
or air-inlet on carburettor too much 
open. (4) Sudden retarding of the igni¬ 
tion when the engine is running ^t. 
Tliis cannot bo avoided. 

Explosions in the Silencer. 
Tlus may be due to: (1) Misfiring. 

(2) Partially charged accumulator. 

(3) To one cylinder not working. 

Engine Iffis-fires.—This may be 

due to: (1) Partially charged accumu¬ 
lators. (2) Broken or loose wire. 
(8) Disconnected terminal. (4) Bro¬ 
ken bridge in the accumulator. (5) 
Pitted OT wrongly adjusted contacts, 
ather at contact-broker or coil. (6) 
Commutator blade not pressing upon 
the wiping cam. (7) Wiping cam re¬ 
quires cleaning and lubrication. (8) 
Bad “earthing” from contact-breaker 
or commutator. (9) Trembler blade 
on coil bent. (10) Spring on coil 
trembler become slack. (11) Short 


circuit anywhere, though generally in 
the secondary wire. (12) Sparking- 
plug short-circuiting either outside or 
inside. (13) Cracked sparking-plug, 
(14) Central wire of sparkiug-plug 
having turned round. (15) Sooted 
sparking-plug. (16) Too great a 
at the sparking-plug. (17) Vibration 
shaking switch from i|8 contact. (18) 
Water in carburettor. (19) Auto¬ 
matic inlet-valve sticking. 

Engine Knocks.—This may be 
due to: (1) Ignition being advanced too 
much. (2) Pre-4jnition from other 
causes. (5cc above.) (3) Wombew- 
ings. (4) Want of lubrication. (6) 
Water in the cylinder. (0) Flywheel 
loose on its key. (7) White-metal 
l)earing run. (8) One or more cylinder, 
or engine, holding-down bolts loose, 

(9) Governor balls striking something. 

(10) Broken spring drive (if any). 

Engine Overheats.—This may 

be due to : (1) Defective pump. (2) 
Pump not bfting rotated. (3) It^iators 
choked. (4) Loss of water. (6) Air¬ 
lock in circulation. (6) Want of 
lubrication. (7) The use of too rich a 
mixture. (8) Insufficient lift of 
exhaust-valve. (9) Choked silencer 
outlet. 

Whistling and Blowing 
Noise at Engine.—This may be 
due to: (1) Compreajion-tap open. (2) 
Crank-chamber drain-top open. (3) 
Exhaust joint come adrift. (4) Crack 
in exhaust system. 

Piston Seizes.—This may be due 
to: (1) Want of lubrication. (2) Piston 
too tight a fit or of wong metol. (8) 
Overheating. {See above.) (4) Bro¬ 
ken piston ring. 

Gears Grind at Changing.— 

This may be due to : (1) The male cone 
of clutch spinning, when clutch is out. 

(2) Clutch not coming out far enough. 

(3) Sprin g in the speed lever or its 
connections. (4) Gear wheel teeth 
not bevelled off at their edges. 

Compression is Bad.—This may 
be due to: (1) Leaky or pitted exhaust- 
valve. (2) New exhauat-v^ve. (8) 
Combustion-chamber joint leaking. 

(4) Slots in piston rings in line. (5) 

N 2 
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Moulders’ Tools 

AND THEIR USES. 

Mouldkrs' tools comprise the rammer, 
vent wire, trowel* various diners, 
bead and flange, and similar tools used 
for sleeking, and flnallv the workmen's 
lufcnds. Simple though these may ap¬ 
pear, their proper employment involves 
a knowledge of the first principles of 
the art of moulding. The workmen’s 
hands are purposely included, because 
in the making of a mould very much 
often depends on the way in which the 
hands are used. Tools will often 
damage a mould, the liands seldom 
do ; the sense of touch is more reliable 
than the pressure of a tool, and for 
this reason a good moulder seldom 
uses the latter when his hands can be 
of service. Thus, in making an un¬ 
even bed for the bedding down of a 
fiatteni, the whole surface will be 
gone over in detail with the liands, in 
order to judge of its ecjual consistence, 
or otherwise ; soft places are rendered 
firm by pressure and the addition of 
more sand, and the surface is rough¬ 
ened rubbing the palms of the 
hands to and fro over it. 

Sand is tucked under flanges and 
ribs and into angles by the hand; 
pouring basins, too, are rounded up 
with the palms of the hands and 
fingers, ob well as runner and riser 
he^. Broken parts are mended 
lietter and safer with the finger than 
with the trowel, loam is daub^ on by 
hand, suudl patterns are lifted out 
the fingej? better than with spikes; 
in fact, the bands of a moulder are of 
exceptional use to him. 

There are two types of rammers em¬ 
ployed, the “ pegging” and the “ flat 
rammer,"and each is used in different 
suses. a (fig. 54) shows a pegging 
rammer, and the size of the ^t end 
piece by which the sand is punched 
may vary from 1 in. by | in. to 3 in. 
by I in.; b represents a modifled form 
a being capable of going into narrower 
spaces than b. For ramming between 


Piston rings sticking m their grooves. 
(6) Leaky sparking-plug. (7) Too 
long a ’^ve spindle. (8) Porous 
cylinder casting. (E. W. Walford.) 


Moot-dees’ Tools and thbie Uses. 


181 










182 


Moulders’ Tools and their Uses. 


very narrow spaces, such as the teeth 
of small gear wheels, and for small 
cores, a simple round rod of iron is 
often used. The bulk of the work is 
done with these pe^ng rammers, o 
being reserved for finishing off the sand 
to an approximately level face with 
the face of the fiaek or pattern, as the 
case may be, and for levelling lieds. 

The fiat rammer d represents the 
largest size used, ranging from 5 in. to 
6 in. diameter; and is fitted with a 
wooden handle, the others havii^ iron 
l^ndles. It is used for going over the 
lai^est surfaces and for filling in the 
sand around boxes placed in foundry 
pits. The handle is self-wedging, as 
shown at e; the hole lieing tapered, 
the head of the wedge touching on the 
bottom of the hole drives the cleft 
handle outward, filliugup the enlarged 
tapered space. On the proper use of 
the rammer depends in a lai^e measure 
the successful issue of the work in 
hand. Ramming must be done wisely, 
with due regard to the character of 
the mould and the position of the 
section which is being rammed. 

Molten metal always has a tendency 
to fly off from a hard surface, l)ecaiwe 
the gas generated from the moisture 
present cannot get away readily, but 
forms a cusliion between the metol and 
the mould. In a hard ramme<l open 
sand mould which is not vented, the 
gases will be seen bubbling up througli 
the iron, giving rise to little jets or 
fountains of metaj. In a closed mould, 
the bubbling of the metal against a 
liard surface from which the air cannot 
escape with suffirient rapidity will 
break away the sand in patches, caus¬ 
ing seabbi^. In chilled moulds, not 
properly dned and warmed, the metal 
will blow out. For this reason, a green 
sand mould ^ould always be rammed 
only as hard as is necessary to sustain 
the pressure of metal. The pressure 
of metal is always greatest on the 
boUom, and when the depth becomes 
very gre^, dry sand moulds are prefer¬ 
able w reason. But with green 
sand moidds of moderate depth a hard 
bed is necessaryto withstand the pres¬ 


sure of metal, md then the practice is 
to ram a ha^ bottom stratum, and 
over this a thin stratum of softer and 
more open sand. Bubbling at the 
surface is thus prevented, as the gas 
gets through the more open 8J»nd into 
the denser body or Incking below, 
which is well vented, the venting be¬ 
ing proportiontd to the hanlnow of 
the In the case of a thin slmllow 
casting, soft ramming at the surface 
is of more importance than in a deei)er 
one, because in the former case there 
is little counter pressure exerted by 
tlie metal tending to drive the gas 
downward. Harder rauitning may be 
done in the top of a mou]<l tlian in the 
bottom, l)ecjiuse any pressure exerted 
there is relieved at once by the risers, 
while that in the bottom is constant. 

At the sides of a mould, again, the 
ramming may l)e harder than at the 
top or i^ttom, because the gas can 
escape readily. In any case, the 
harder tlie rsimmiug, tlio more com¬ 
plete should be the venting, and care 
should lie taken wlion ramming to 
puucli the Wind, not the bars or lifters 
or rods. Tins would disturb and 
crack the sand, and possibly cause it 
to fall out of the mould. Neither 
should the pattern Ite struck by the 
rammer, since that means undue com¬ 
pression of the stratum of sand in the 
immediate proximity, ^vith a resulting 
scab at tliat place. 

The vent wire is another moulders’ 
tool of the first importance. Small 
vent wires of in. in diameter are 
represented at g (Fig. fif)) ; large onw 
of in. toeing shown at /. Since 
the latter ore long and largo, th^ 
require the use of both Itands to drive 
them through the sand, and hence 
they are provided witli a cross handle. 
Only in the case of some special work 
can venting be dispensed with, the 
exceptions lieing, for the most part, 
loam and open sand moulds ; but all 
green and d^ sand moulds are vented. 
The necessity for venting lies in the 
pr^ence of air in the mould and of 
gas generated by the deoompMiti<m 
of moisture in the sand. The amount 
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of gas thus produced would astonish 
any but a moulder or a chemist. So 
soon as a mould is poured, from every 
vent in the top, bottom, and box joints 
issues the hydn^n, which, when 
fired, bums in long lambent tongues 
of blue flame, and continues to bum 
for half an hour or an hour, according 
to the size of the mould. There is 
enough gas thus carried ofl* quietly 
and safely to blow up the mould a 
great mmy rimes, if that were desir* 
able. 

The presence of a few blow holes in 
castings will often cause them to be 
condemned, yet these arc due to the 
confinement or entanglement of some 
extmmely small portion of gas, some 
few ten-thousandths perhaj^ of that 
which has escaped through the vents. 
Hence the necessity for allowing full 
provision for the rapid and complete 
exit of the gases generated within the 
mould. Of course the vent wire is 
not the only means of ventii^ em¬ 
ployed. When large masses of sand, 
both green and dry, have to be vented, 
it is usual to ram up a central portion 
of ashes as a reservoir for the air, 
which rushes off in large volumes. 
These ashes must not lie too close to 
the faces of the mould, especially 
where there is much liquid pressure, 
since the sand would be apt to yield 
there, and produce lumpy casting. 

In the case of many d^ sand cores, 
ashes not only afford a good vent, but 
allow the core to yield to the shrinkage 
of metal. As to the manner of using 
the vent wire, there is no need that it 
ahould touch the pattern. The prac¬ 
tice of moulders differs in this respect; 
some cover the pattern with pncker 
holes, while others, who are more 
cmeful, scarcely leave a mark thereon. 
Of course, when the wire touche the 
pattern the vent has gone far enough ; 
but a careful moulder, when the nature 
of the work admits it-~that is, when 
the distance from the face of the sand 
lymg outride to the face of the em- 
l^aed: pattern is pretty regular, as in 
work having tolerably fiat outlmes— 
will gauge tl^ distance by first touch¬ 


ing the pattern with the wire, measur- 
ii^' the length, and then pushing the 
wire in to a distance in. less, as 
required. The reason why this space 
can be left is that the porous nature 
of the sand allows the gas to strike 
through tlie thickn^s intervening be¬ 
tween the termination of the vent and 
the face of the mould. 

For this reason, also, sand of a close 
texture ^nd rammed hairi requires 
more and closer venting than a free 
and open sand. When, as in bedded- 
in moulds, the vente are driven from 
the bottom face downward, the surface 
is always rubbed over with sand to 
; close the openings of the vents. If 
; this is not done, the metal gets into 
I the vents and chokes them up, pro¬ 
ducing a scabbed, if not actually a 
waster casting. Tlie distance between 
the termination of the vents and the 
; face of the mould will depend al- 
! together upon the nature of the work. 

The heavier the work, the greater 
the thickness of intervening sand, 
because the pressuro tending to force 
; the air through is greater ; Imt in very 
: thin, light work, it is necessary to 
bring the vents close to the surface. 
Sand which is overdamped will require 
, more venting than drier sand, because 
i obviously there is more gas generate. 

I For close and hard rammed sand, 

I abundant venting supplies in an arti¬ 
ficial manner that fre^om of exit for 
the gas which the sand itsejf, tlirough 
its denrity, fails to provide. 

The connecting tc^ther of the vents 
in a mould is done in several ways. 
There is the vent pipe, which connects 
the ven1» going down to the coke bed 
with the outside of the mould. There 
are the vents from the bottom of the 
drag in turned-over moulds, which 
connect the vertical vents ^m the 
lower mould face with the outride of 
the flask. There are the vents from 
the upper mould face coming directly 
through the cope; and lastly, tie 
vents coming out at the joints the 
flasks, and Mnging off the ^ from 
the mould sides. In cases of the latter 
kind, though the vents or ” gutters 
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may be put in at random, there is, 
presuming no closing up of their open¬ 
ings takes place, a certointy that the 
air will stme through, b^use the 
mass of sand has already been honey¬ 
combed with the smaller vent wires. 

The trowel {hijf) is a tool wliicb 
is constantly in use, doing duty for a 
variety of purposes, and Iwing carried, 
like the carpenter's rule, in the trou¬ 
sers’ pocket, ready for immediate ser¬ 
vice, In company with the moulder’s 
hands, it shares the sl^jni^, mending, 
and finishing of moulds, and is just 
as serviceable as its namesake used by 
the mason and bricklayer. It is em¬ 
ployed for cutting, digging up, and 
loosening the sand in small masses; 
for patching on portions which have 
become broken down; for smoothing 
and sleeking over the fUit surfaces of 
moulds, and for smoothing down the 
blacking and plumb^o (graphite) 
whether used wet or d^; while the 
butt end of the handle is improvised 
for thrusting in naihi used when mend¬ 
ing up. Tlie trowel even becomes a 
sort of rough gauge, for the moulder 
usually tests the closeness of the joint 
of a pattern, or flask, or core, by at¬ 
tempting to thrust in the blade of his 
trowel. If the blade passes in, the 
joint is open; if not, tliere is not 
much the matter, ^sun, he marks 
the outsides of flasks with the trowel, 
chalking the sides of the flasks and 
drawing 2 or 3 lines from one acro^ 
to the other, and when the flasks are 
finally closed for casting, the coinci¬ 
dence of the lines indicates coincidence 
of the mould joint within. Again, for 
pressing down or “ pinning ” tlie joint 
edges of moulds, and so preventing 
crushing, the trowel is always used, 
as it is for scraping out core prints 
when too small for their cores, and 
for cutting vent channel or gutters, 
making g(^ the joints of cores and 
diawbMks, and for a multitude of 
kindred uses, i (Fig. 54) shows the 
common form of trowel, averaging 
about 5 in. long. This is called the 
“square” trowel, distinguishii^^ it 
from the “ heart ” trowel A, j Ulus- 


trates a combination trowel called the 

he^ ” and “ square,” which is used 
only as a touching-up and finishing 
tool, being made in smaller sizes than 
the other. 

The xemainingfigures reprint tools 
which are aUu^ for cleansing,mend¬ 
ing, sleeking, and finishing moulds. 
They are called by different names, 
though their functions are essentially 
the names being derived from 
the more especial uses to which they 
are applied, or to their fancied resem- 
bhmee to common articles. Ic is the 
“cleaner,”a tool which ranks next 
after the trowel in point of general 
utility. Its long thm blade is used 
for cleaning and smoothing the vertical 
faces of the deep and narrow portions 
of moulds into which the trowel would 
not reach, for mending up similar sec¬ 
tions where the fingers caimot enter, 
for boring holes in moulds for chaplet 
stalks, and for core vents; while the 
tumed-out foot, standing at right 
erngles with the end opposite, is used 
for lifting out sand wliich fallen 
into the bottom of deep narrow moulds, 
for mending up and making good 
damaged parts similarly situated, for 
prying sand around cores after they 
have b^n placed in their prints, and 
for many similar purposes besides. 
These cleanem are made in widths of 
blade rangii^ &om | in. to about 
in. 

All the remaining tools (Fig. 55) 
are finisliing tools. Taking them in 
order,/is a square comer “sleeker,”or 
‘ * slicker, ” or “ slaker, ” or smoother,” 
and is used for sleeking the internal 
faces of moulds which stand at right 
angles with each other, m is a t^l 
of the same cluuivcter, but having one 
face curved for sweeps, n is a head 
tool, used for sleeking the hollow im¬ 
pressions left by heads, o is a hollow 
head, by which the rounding edges of 
moulds are finished, or those edges 
which become the “hollows” of the 
casting. All these are made in several 
sizes, kige wd small as convement. 
p is a spoon tool, the shape of the 
bowls resembling those of spoons, 
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They are handy for finisbing hollow 
work. The he^ tool r differs from 
the spoon tools in bdng narrow, jiarah 
lei, and quicker in curve. It is used 
for cleaning and finishing heads in 
circular and hollow work, q is a tool 
differing fnim the last in having square 
edges, which sufficiently indicate its 
use. vwx are flange tools, l)eing used 
for smoothing the bottom edges and 
sides of flanges and flange-like moulds. 

2 are boss tools, a is a button sleeker, 
tiB & pipe sicker, and u a modificsi- 
tion of the latter. All the tools in 
this group arc made in differetit sizes, 
and some in modiiic<l forms, and all 
alike, either in iron or in brass. They 
require to be kept clean, and free from 
rust and dirt. For special work other 
tools besides these are nxado. The 
most convenient box in wliich to keep 
th^e small tools is a pkun open one 
with a bridge of iron screwed across 
the top, by which to carry it from one 
part of the shop to another, as recjuired. 
(‘ Industries.*) 




Musical Instruments : 

RErAIIlINO PIANOS, HARMONIUMS 
AND MUSICAL BOXES. 

Pianos. Puttiiuj in a New Wire. 
—The brojiking of a wire is a common 
happening even with comparatively 
new, sometimes quite new, instru¬ 
ments. It does not indicate any want 
of quality or poor workmanship, but 
is caused by either a latent defect in 
the manufacture of the wire, or in its 
molecular structure, this proliably 
lieiug brought into evidence by a little 
overstraining. Hinges, too, are apt 
to give way Iwfore the instrument is 
otherwise worn, and therefore reejuire 
renewing sooner or later. It is desir¬ 
able to be prepared for such casualties, 
and to provide a cheap tuning hammer, 
such as may be bought for !«., and a 
few of the treble sizes of steel wire, 
also a small (quantity of fawn leather 
and parchment for the hinges, the 
whole costing about 

To put on a string, the action must 
be removed, and the broken wire taken 
out. Even if nothing more be done, 
this will be a great gain, as the string 
will generally lie across others, causing 
the whole to jar. The size of the wire 
(music gauge) is ascertained by refer¬ 
ence to the number written upon the 
plank at the treble side of the string. 
In must pianos it will be found tltat 
the wire passes round the hitch-piii 
again to Uie plank. By tins plan, the 
eye at the bottom is dispensed with. 
Where an eye is necessary, it will be 
easier to make what is called a IVonch 
eye. This is done by bending the wire 
into a loop and turning the loop end 
twice round just above. This end is 
then bent at right angles and cut off 
about ^ in. from the twist, which will 
prevent its running back. The top 
end is wound in close coils round the 
wrest-pin, this being hammered down 
to its proper level before tightening. 
The wire is put in its position on the 
bridges and tuned roi^hly between its 
two outside notes, when the action 
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can be replaced, and the tuning fin¬ 
ished from its octave below. In pUnos 
where the treble notes are not of good 
quality, or where the strings are con¬ 
tinually breaking, considerable im- 
provenient will l)e effected by renewing 
the top octave, the increased brilliancy 
obtained by this means well repa}ing 
the trouble taken. 

llqiairinff Sticker-lUngc .—To repair 
a broken sticker-hinge, unscrew the 
button from the damper wire. The 
sticker can then be scymrated from 
the lever to which it is glued, and 
removed from the action. The old 
hinge is then picked frotn tlie slot 
and from the hammer butt. For the 
new hinge cut a piece of fawn leather 
rather larger than the finished size. 
Hammer it to a sluirp bend at the 
middle, which just touch with thin 
glue, and press into the slot with a 
blunt table-knife. The hinge is then 
trimmed to its proper size, and the 
damper wire passed through its socket. 
In gluing to its place, avohl being too 
liberal with the glue. 

R(-htngin<j To re-hinge a 

lever, damper, or hopper : One portion 
of either of the two first will l>e found 
adlioring to its rail. This must l)e 
detached with sufficient core to avoid 
tearii^ the wood ; a hot iron then ap- 
plie<l to the part immediately alwve 
the broken hii^e will destroy the old 
glue, and permit the groove to bo 
sprung open (not entirely separated), 
so that the parchment may l>c removed, 
and a new piece inserted. Tlic joints 
arc then pressed close with a small 
screw or tied round with thread until 
the glue is set, any superfluous glue 
being previously removed from the 
hinge. 

Cmirca SHoldruf ,—Centres sticking 
nearly always arise from damp, but 
with the exception of the keys, is 
happily not of (K}mmon occurrence. 
When it happens with the hammer 
centres, the only permanent cure, 
other than removal to drier pre- 
niiaes, consists in taking the entire 
action to pieces, and broaching tho 
centre clotos y but this is so difficult 


of execution that few, even practical 
hands, would care to undertake it. 
When a heavier touch is not objected 
to, a remedy has often been found 
in gluing small pieces of weighted 
pine at the back of tho stickers, sets 
of which are sold expressly for this 
purpose. 

Keys Sticking .—Keys sticking are 
remedied by slightly easing the front 
hole with a small fiat file, care l)eing 
token to remove only sufficient w'o(hI 
to take away the pin mark. To test 
if the key also binds in the centre, 
lay the key so tliat the centre pin just 
enters the countersink of the round 
hole, when its own weight should lx* 
sufficient to cause it to sink to its 
proper position. If it does not do so, 
the centre sijuare hole also requite 
easing; the round hole rarely needs 
altering. Keys will also occasionally 
stay down where, in consequence of 
the frame wiping, the front pin is 
out of the hole. This can be detected 
by tlie mark ; where, on the contraiy, 
tlirough liard service, the keys liave 
become loose, and mttle, a new and 
larger set of pins may he sul)stituted. 
This will be found quite ea^ to do, 
and a much more effectual remedy 
than wedging the holes. 

Blocking .—Blocking is caused ly 
the hoppers not “setting off.” The 
effect of tlus is most unpleasant, as 
the hammers then block or jam against 
the strings, and deaden aH vibration. 
The r^ulating wire in the hopper 
should Ixi unscrewed about half a turn, 
so tliat the hopper slips from under 
the lever just ae the liammer reaches 
the strings. Where the blocking is 
accompanied with a creaking noise on 
the keys being pressed down, it is the 
effect of damp, and on examinaUon it 
will be seen that the top of each 
hopper has become rough through the 
softening and consequent abrasion of 
the blacklead (graphite). A little of 
this applied damp with a small leather 
pad, and afterwards burnished with a 
piece of smooth steel (such as the 
barrel of a tuning hammer), will put 
matters right. Where the blocking 
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occurs from the check of the lioppcr, 
the touch is too deep for the blow, 
and a piece of brown paper should be 
put under the loize at the &ont of 
the keys. 

MoOu .—Of all the ills to which a 
piano is liable, the effect of moths and 
moisture are the most disastrous. Of 
the two, the former is perha]:s the 
more detractive, because the attacks 
are more insidious, and the miscluef is 
generally very far advanced before it 
is discovered. There is no part of the 
action, however small may the aper¬ 
ture, that will escape the mvages of 
the grub, and many a fine instrument 
has in a short time been converted by 
them into a complete wreck, and even 
after a thorough repair and supposed 
complete extennination of these pests, 
the destruction will often recommence; 
so that wherever there seems reason 
to suspect th^ existence, the most 
rigorous examination and cleaning of 
all parts of the interior is imperative. 
A saturation also of the suspected 
parts with spirit and camphor has 
often been found productive of good 
effect. 

Damp .—To guard gainst damp, it | 
is advisable that a piano should never 
be placed, if it can be avoided, on a 
stone fioor or close ^inst an outside 
walL Where this is impossible, it is 
better to raise it either on a thin 
wooden partition or on “ insulating” 
glasses, so as to allow a pass^e of sk 
cdl round; also occasionally removing 
the front, and where the liammers 
seem inclined to stick, place the action 
at a little distance b:^m the kitchen 
fire. Other symptoms of damp, and 
the way to cure them, will be noticed 
farther on. 

Durt^iJId ^.—Pianos that have been 
made within the past 20 years or so 
are, both in frame and mechanism, 
of much greater durability than those 
of earlier date. In the latter, among 
other shortcomings, the action centres 
wetp so tender, even when compara* 
tivdy new, as to require the greatest 
care b handhsg; whereas, in the more 
modern instrument to effect a casualty 


would take au amount of force not 
likely to be exercised, so that mth 
common care the different parts may 
betaken asunder without the slightest 
risk. As a rale, the public are slow 
to appreciate this, and the old fear of 
meddlir^ with any portion (xE the in¬ 
terior still exists. With the harp, on 
the contrary, one of the first lessons a 
purchaser finds it neces^ry to learn is 
to tune it, and replace broken strings, 
and it would be considered quite ex¬ 
ceptional, even for a lady, not to 
possess this amount of skill. It may 
fairly be urged that as the tuning of a 
harp is diatonic, and the string so 
much more accessible, there is little 
comparison between the two; but it 
must also be remembered that though 
the tuning of a j^no, as a whole, may 
be, and generally is, beyond the powers 
of an amateur to accomplish, there ore 
yet many accidents to which the 
mechanism is liable, which, though 
trivial in themselves, are not on that 
account the annoying (especially 
when it happens, as is often the case, 
where the visits of a professional tuner 
are few and far between), and yet are 
very easily put right—such an occur¬ 
rence, for instance, as a crumb or other 
small artlde getting between the keys 
will occasionally render a piano useless, 
and necessitate, b^d^ delay, the ex¬ 
pense of a tuning, when probably it 
would not otherwise reejuire it. How 
often the simple br^ing of a wire has 
a like effect most readers know to their 
cost. 

Taking to Pieces .—In upright pianos 
the whole of the movable parts are 
kept in their places by what are termed 
st^y pins, so that when replaced 
they are cert^ to bo in their exact 
position for playing, and as the first 
step in repairing is to obtain access to 
the interior, the banner should ac¬ 
custom himself to take all these to 
pieces untU he is familiar with the 
mechanism. To take out the doom, 
having turned back the buttoxu (if 
any), pull them forward at the top, 
and then lift them up off thrir bottom 
dowels—in raplacing, these movements 
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are reversed—the cylinder and hollow 
can then be lifted out, the left band 
holding tlie cylinder, and the right 
placed under the back of the liollow. 
The action is removed by pulling it 
forward at the top, and lifting out by 
the hammer-rest; where the dampers 
are detached it will lie easier if tliey 
are first taken out. In replacing, it 
is necessary to be cj>-n*ful in guiding 
the back of the jiction over the hopjiers, 
and ill pbicing the dowels at tlio bottom 
of each standard in tlicir respective 
holes, when, by a slight pressure at 
the the action will slip into its 
place. Ill pianos tliat an» fitted with 
a double check action, the modus opcr- 
andiy though still the same, is a little 
more difficult of execution, in conse¬ 
quence of botli the weight of the action 
and the complication of its parts, but 
generally in such instruments special 
directions are (tasted inside to serve as 
a certain guide. Keys may be taken 
out by lifting them at the front until 
they are clear of the centre pin, when 
they may lie drawn forward, lu 
practising these movements, it must 
be borne in mind that under no con¬ 
ditions should force be exercised, as 
every part should drop easily into its 
place. 

Keys. —Lime-wood is generally usetl 
for keys, though any straight-grained 
and tough wood would answer quite m 
well. When the middle of a wide 
board is used, the keys at that part are 
Ikble to wcurp, aud sometimes to twist. 
A slight warping may easily be cured 
by laying the hoUow side of the key on 
a fiat-iron, and gently striking the 
upper side with a broad faced hammer, 
between the centre hole and the hopper, 
the key being bent, by a pressure of 
the hand in the direction required. 
If the warping is very bad, it will be 
nw^essary to wed^ saw kerfs about 
i in. deep in the hollow side, though 
this requires great care, as the key is 
apt to creak. A twist^ key is veiy 
h^ to straighten, as the saw kerf vnll 
have to be di^nal, and a wrong slant 
will only make it worse. A great 
d^l can, however, be done with the 


plane, and by resetting the hopper 
or by bending the key pin. Pine 
makes a very good key, when slipped 
at the pin-holes with a hard wood. 

Hammers Sticking .—In all problems 
relating to the re{)air of pianos, it is not 
so much the cure as the cause of a 
defect tliat is difficult to discover, for 
when the latter is once known, the 
remeiiy is generally easy enough. 
I^perly speaking, a liammer can only 
stick fmm its centre ; but a damper 
wire out of place or binding in ite 
socket, a hinge-bound sticker, or a 
broken tape to a check action may 
each be described as a “ sticking ham¬ 
mer,” although the hammer itself may 
be perfectly free. It is so common to 
seeaset of centres completely ruined by 
unnecessary bntaching that it is worth 
while taking some trouble to first as¬ 
certain whether the centre is too tight 
or not. It is pretty good evidence 
that the sticking is caused by the 
damper wires when the hammers are 
free at the treble end, hut this will be 
rendered more conclusive by bending 
one of the wires out of its socket and 
trying the effect. If the hammer is 
then free, it is the socket rail which 
must be broached ; but if the hammer 
still sticks, it must be eithw that its 
ceutre is tight, or the butt of the 
hammer is jammed between the forks 
of the rail. To test for the latter, 
insert the point of a pen-blade between 
the fork aud butt, and whilst there 
work the hammer to and fro with the 
finger. Should this not succeed, there 
is nothing for it but removing the wire 
and broaching the centres’; wit this is 
altogether too difi^cult a task for any 
anmteur to attempt. Dampers are 
often kept from the strings by hanging 
upon their lifts. If upon toe damper 
wire lift, screw down the lift(orbutton^ 
until there is the space of a card 
between the lift and damper. With 
CoUard or Kirkman dampers, they may 
also hang upon the rail lilt, or the 
piece of wo(^ which lifts the dampers 
when the loud pedal is down. Either 
; of these makes may be eased by en¬ 
larging the screw holes and lowering 
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the lift, though for Broadwood or 
French dampers this is not needed. 

Pitch .—It is uself:^ to keep tuning 
up to pitch, until the cause of giving 
way is remedied. The causes are vari¬ 
ous. If the wrest plank has not been 
thoroughly seasoned, it would cause 
the pins to give from the immense 
strain on them. The same remark 
may be applied to that part (at the 
bottom of the piano) where the hitch 
pins are inserted. Instances have 
occurred where the bitch pins have 
been tom through the w(xmI from the 
strain on them. If the scale or speak¬ 
ing length of string between the belly 
bridge and vn’est plank is not to the 
con«ct length, it will cause a brealmge 
of the strinp, and the instrument 
cannot be kept up to the standard 
pitch. A gO(^ many pianos become 
worthless from the inaccuracy of their 
scale. Now for the remedies: To cure 
looseness of the wrest pin in the hole, 
if the wrest plank be sound, put a 
larger rest pin in. When the hitch pin 
does not hold in the bent side or 
bottom block, if the bent side or 
bottom block is sound, rephu^e either 
with a stouter or longer hitch pin. 
•(W. H. Davies.) 

Buzzvng. —“Buzz” is the most im¬ 
portant of the minor defects of a piano, 
as it is generally also the mcKit per¬ 
sistent. The conditions under which 
it may occur are wu’ious, and for the 
most fart, simpleand easily removed:— 

(а) Shaving may have been left in 
the bottom of the case or at the lower 
ends of the wires, and will be seen on 
removing the lower panel, i.e. the one 
below the key-boanl. 

(б) The cause may bo found in a 
loose fit of the upper or lower panel, 
or of the fidl, or of the bar upon which 
the fall rests, or of the lining under the 
key-boeurd; or the fall may not truly 
lie back when opened, or the lid may 
not rest evenly upon the sides and 
front. .Any def^ in the fitting is 
■ui^dent to cause a buzz. 

To discover the cause: first raise the 
lid. If the buzz ceases, the cause lies 
in the fittong the lid, which must be 


adjusted by raising or lowering one, or 
both, of the hinges at the liack. If 
not, remove the upper panel. If the 
buzz ceases then, find out what part of 
the front causes it. The panel being 
replaced, the buzz will probably again 
be heard: it may happen that by merely 
taking out the panel and putting it in 
again the defect in the fit has l)een 
remedied. If not, the part whose 
looseness causes the bu:ra, will be found 
j by pressing the panel in its frame, or 
I the frame itself downwards, inwa^s, 

, outwanls, or sideways, until the die- 
I agreeable noise ceases. It is po^^ble 
that a piece of onlinary writing paper 
guinm^ or glued on at the spot, where 
pressure has stopped the buzz, will be 
sufficiently thick to produce a perfect 
fit. If the manipulation of the front 
does not bring about the desired result, 
proceed in the same manner with the 
lower panel, the keyboani lining the 
&U, and the bar on which the fidl rests. 
The fidl is removed by simply imsiug 
it: if the fit is perfect, this is not 
easily removed. The l)ar beneath is 
fixed by a sunk screw at each end to 
the fr^e of the piano. The key¬ 
board lining is usually sprur^ into 
position, wedging itself into the slits 
which rec^ve it, and the defect will 
be an imperfection of the wedging. 
A thin slip we(^ is the remedy. 

(c) Torsion of the sound-board may 
arise from the woodwork adjoining the 
iron studs which, when the lower panel 
is removed, visible at the base of 
the piano, projecting tlux>ugb the 
sound-boud. Tliis is origina^y cut 
away just enough to admit the passive 
of the studs without contact. These 
studs, however, have a veiy sharp 
rise, and it may happen that the ten¬ 
sion of the strings pnduces in riie lower 
part of the bo^ a certain amount of 
torsion, and very little suffices to bring 
the two into contact. When thu 
takes place, a buzz results. The 
remedy is oWous, means of ft thhi 
narrow sharp knife. 

(fi) Great dhOTerenoe is to be noticed 
in the tone of different pianofortes, and 
even of different not« on the same 
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piano, These (liffereucoB are largely 
(lepenileiit upon the material of the 
frame and bridging; and it may be 
said broiMlly that vwtcris jmrilniSf the 
tone will vary between sharpnesH and 
ehortncBS, an<l BoftnesB and rotundity, 
according as inetiil or wood predoini' 
nates. Rut quite distinct fnmi these 
qualities, iiccidenbd to the material, 
is the clearness of note given by a 
)Kjrfect instrument, the result of effec¬ 
tive toning. The opci'jition is simjile, 
but delicate in the extreme, and the 
affected part is the felt covering the 
hammers. This felt which is of a very 
fine kind, varies occivsionally in density 
and this variation may sometimes pro¬ 
duce a buzz. An opemtion which 
improves the quality of the tone, and 
removes the buzz (when attributable 
to the cause under consideration) by 
equalising the density, c«)nBists in 
pricking the felt on the up})er part of 
the hammer with the toning tool, 
which, in its simple form, is a fine 
steel fork of '6 short sharp prongs. 
The felt is not |)orj»endicularly prodded, 
hut tlie fKiiuts of the fork are stuck 
into tile felt as often as is re<]uisite to 
produce the correct tone, and in the 
directiou showu in Fig. 56, the motion 
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being that indicated by the darts. 
This operation depends for its success 
upon delicate hand and oar: over- 
proddiiq; is injurious to the felt and 
ruinous to the tone. 

If the buzz does not yield to one or 
other of the remedies indicated, the 
cause’ will probably bo insufficieut 
tightening of leading screws, or defec¬ 
tive fiying of the foundations, or imper¬ 
fect gluing, and the instrument must 
be handed over to a piauoforbe-maker. 


Faulty Repetition. —Another com¬ 
mon defect is in the * * repetition ” ; a 
key will nut rise to the level instantly 
the finger is rused, it rises either 
slowly or not at all. This may result 
from one of two causes ; eitW the 
key has warped or it has swollen. 

{< 1 ) The warping of the key will 
probably be the result of the piano 
having been subjected to extremes of 
temperature—great heat in summer, 
and great cold in winter ; or perhaps 
one day the room is without warmth 
of any kind, tlio next it has a roarii^ 
fire. In time the keys will stick. To 
remedy this, raise the lid and remove 
the front, the fall azid the bar, raise 
the key by the forepart, above the pins 
which keep it in position, and draw it 
f()rward8. Where the key rubs its 
neighlx)ur it will generally appear 
cli{ffed, but if no cliafing is apparent, 
just rub the side lightly witii black- 
liwl, an<l rephwje the key—it will now 
bfiicken its neighbour at the point of 
contact, and at the corresponding part 
of itself it may be rubbed down very 
slightly with glass-paper, first Ko. 1, 
then No. 0. 

(/>) Swelling of the key is the result 
of damp alone, which operates by 
decreasing the size of the boles into 
wliich the fixed pins fit, and these are 
accordingly more or less gripped by 
the key. Perhaps only one is tightened, 
more likely both. On taking the key 
out, it will be at once apparent whether 
lH)th pins are gripped or only one, as 
the piece of cloth in the forvrard hole, 
and the wood itself in the case of the 
other are dented and blackened. The 
hole may be enhu^ed to the necessary 
extent % shaving the wood with a fine 
penknife, but preferably filing it 
with a fine fret-file of oblong section.- 
No more should be taken on than is 
just sufficient to enable the key to 
work freely, as otherwise the key wiU 
rattle and work unevenly. 

There are some external causes of 
** Inizzing” which demand attention. 
Thus the piano may be standing on a 
loose floor-board: the remedy is to 
fasten the board tightly with screws, 
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removing the loose imuIs, or hammer* 
inp them well in. Glass in pictures, 
nurrors, windo\ra, doors, etc. may be 
loose or cracked ; also gaselier globes 
and candle*chimney8. The remedies 
are tightening or placii^ a piece of 
cloth l^tween the g^s £md its support. 
China ornaments, for a similar reason, 
should rest on or against a deadening 
material. The scuttle, fender, and 
fire*irons also require looking after to 
prevent jarring. Nothing should rest 
on a piano while it is being played. 
If candlesticks are necess^, their feet 
should have baize glued on, or they 
should statid on mate. 

Renewing Pins and Wires .—As the 
pins and wires of pianos become worn, 
it is necessary to renew them. First 
remove the action — the apparatus 
which sets in motion and includes the 
hammers. Raise the lid, take out the 
front by undoing the little button at 
each end of the top, drawing it out¬ 
wards at the top, and lifting it from 
the pins in the upper ec^ of the fall. 
Then remove the fall, and the action 
is fully exposed. Before removing it, 
observe whether the dampers do or do 
not form pen-t of the action. If the 
wire which passes up between the 
** stickers ” (upright ro^ which set the 
hammers in motion) goes through the 
head of the damper and is secured at 
the other side by a nut, and if the 
dampers have no independent frame 
working in its own sockets, as may be 
known by moving the right pedal, the 
damperecannot be taken out separately. 
Those having such a frame will work 
in a socket at each end, or a socket at 
one end and an eyelet-hole on a screw 
at the other. TtW the buttons and 
lift up ; QT turn one button, raise that 
end, and draw out of the eye. 

Fixed to the inside of each end, and 
6-8 in. from the top, is a block cany- 
i^g a button, which keeps in position 
the upright bars farming the ends of 
the action ^*ame. Turn these buttons, 
draw t^ upper part of the ^me out¬ 
wards, and then lift inwards uid 
outwards *bodiIy. The action is 
delicate part, at the same lime 


heavy, and to remove it Without an 
accident requires firmness and careful¬ 
ness to exercise equal strength at each 
end. The slip lying across the keys 
will be removed by unscrewing at 
each end, and the keys can then be 
raised. The keys ore all numbered, 
and it will save much time in replacing, 
if they are put aside in an orderly way. 

To substitute new or replace the old 
pins, the piano should be laid on its 
and this may as well now be done. 
The pins are slightly roughed on the 
part which lies in the heiul-piece ; as 
this roughness is.screw-like, there will 
be but little difficulty in extracting 
them. To remove a pin, first turn it 
sufficiently to relax the string. This 
can most conveniently be done with a 
tunit^; key, but a strong pair of ordi¬ 
nary pincers may be m^e to serve. 
When turned enoi^h, remove the 
string, and then extract the pin witli 
the pincers, turning to the left and 
drawii^ out. 

It is possible the old pins will do 
with a little help, in case it is not easy 
to obt^ new and larger ones. Take 
out one of those belonging to each note 
of an octave in the most-used section 
of the instrument. Thoroughly dust 
the sides of the holes wiUi finely- 
powdered chalk, i^piace the pin, and 
hammer it well in to the proper extent, 
i.e. up to the head or blackened por¬ 
tion. The great points in repinning 
are to drive the {An in perfectly per- 
{lendicularly to the head piece, itea to 
drive it well home. The little hole in 
the pin should be perjieudiculu- to the 
base line of the piano. As it is of 
paramount importance that the pin 
should fit very tightly, it will reqtiire 
the exhibition of not a little wel- 
directed strength to do this properly, 
but there is nothing really difficult m 
it. 

The removal of one pm to a note will 
be quite sufficient in the case of a tri¬ 
chord or semi-trichord piano; but care 
must be taken to remove corresponding 
{Ans in adjacent notes by which is 
meant the pins bearing the ends of one 
string. Thus in Fig. 57, which tuffi- 
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ciently showfi the system of stringing, 
the pins marked represent those to 
removed, lu a bichord, both pins 


the pins tlius treateti will remain in 
tunc while the other strings are 
affected. The difference will first 





must be removed, as the one string 
furnish^ the 2 chords. If the chalk 
answers ito purpose, the string kept by 


become sensible by a vibration being 
audible on the one note, and the 
remedy will be proved by the diffw- 
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ence in pitch on damping the wires in > single string, from id, for the thinnest 
succession, and striking the note if the | to Is. for the double covered, 
difference between the number of j Rua^ Wires .—Wires are frequently 
vibrations of each string is sufficient to found to accumulate rust. This arises 
be separately appreciable. solely from t^mp, either a damp almo¬ 

in the illustration, a is a tnonoebord sphere in the room generally, or damp 
double-covered string; b, a bichord ascending from the floor. The latter 
single-covered string; c, a Uchord may lie checked by covering the floor 
plain wire; d, a trichord plain wire. beneath the piano with a sheet of 
Pins are mekde in 6 sizes. Hughes, waterproof paper, either WiUesden 
37 Dru^ Lane, sells complete sets of paper or ordinary brown paper well 
the ordinary size (“ 02 A ”) at 1*. 8d.; dried and coatetl with liuseed-oil 
and of the largest size (“0000 A ") at varnish on both sides, laying it under 
2s. 6d.; for numb^ less than a set, the carpet. 

id. per dozen. To remove rust from the wires, rub 

The pins l»eing fixed, put in the them lengthwise’with a piece of tine 
wires. Of those there are 3 kinds; chamois (“shammy”) leather with 
double covered, single covererl, and emery flour or ensjus j»r»wder spread 
plain ; the firstrinamed being for the i on it, thoroughly removing every par- 
lowest bass notes. All the c(»vered tide of the powder afterwards with a 
onra are fixed singly ; each chonl is a clean leather. 

separate string. The plain ones are /Vdo/.—To soften the tone of 

fixed one to a note in a bichord, or the a piano, use is made of a ])edal action 
bichord portion, and 3 to 2 notes in a wliich shifts the hammer so that tliey 
trichord. The course of the strings in strike less wires—1 instead of 2 in the 
each case is shown in Fig. 57. Care bicbord, and 2 instead of 3 in the 
must be t^en that the wires properly trichonl. By the Celeste method, the 
traveise the bridges, and are caught by hammers strike always the same num- 
the right pins, which are intend^ to her of wires, but the softening effect is 
shut off the paH not intended to vibrate gained by interposing a byer of felt 
from the free part on which the between the hammer and the wire, 
hammers act. The wire is then drawn On tdung away the upper’and lower 
through the little holes in the wrest panels and the action frame, and sup- 
pins as taut as possible (a sufficient jponing the remaining fixed part and 
length in the case of the plain wire the right pedal lever removed, th -re 
being cut off the roll), and given a are only the back, body, strings, and 
turn to secure it from slipping. It is soft pedal lever left. At the back of 
then tightened up with the key, and the action frame runs a strong lx)ard, 
finally tuned. It will have been which keeps the stickers and hammers 
noUc^ that below and above the in position. This is held firm by a 
bridges are pieces of braid, flannel, strong spring at the right end, and at 
or listing running in and out of the tiio left end will bo found a lever, 
wires. These are very necessary, Mid whose lower left end rests on the 
serve to deaden the part of the wires upper end of the upright rod which 
beyond the bridges. Just below the springs from the side end of the pedal 
line of wrest pins should be figures to lever, while the upper end of it fits 
indicate the size the wire u^ ; for into a notch cut in the b(»nl. When 
all notes between any 2 of these the pedal is depr^ed, the rod is raised, 
numbers, the size in^cated by the and the board is pressed sideways, 
lower is to be emploved. With the Celeste, tlm square lever is 

The wire, in bulk, is sold ly the no longer required; it is unscrewed 
pound, dor which weight the jnioe Is and removed. 

ffd., whether plain steel or covered. For fitting with the Cbleste pedal, 
Ihe biter kind is also sold by the 2 pedal levere are required, in order to 
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support and work the 2 side rode that 
carry the lath to which the felt is 
attached. One pedal has to draw down 
both levers, so that the division be* 
tween them must be shaped accord¬ 
ingly. The ends where friction occurs 
are covered with baize, and then rubbed 
with yellow soap. Generally the height 
of the side rods is determined by the 
height of the hammers. The damping 
felt is 1 in. wide at the treble end to 
1| in. at the bass end, and in. is 
glued on to the lath. The length of 
the felt is just a trifle over wliat is 
sufficient to cover the wires. The lath 
is 1} in. deep and a ^ in. thick, and 
fits into a slot at the upper end of each 
side nxl, so that the top edge of the 
lath is level with the end of the rod. 
The side nsls rest on the extreme ends 
of the levers, to wliich they are 
altachcil by leather hinges ; the iniKlc 
of attachment will best be olwcrveil 
from the iliscanlcd side rod, wliich will 
Ik: too short for use. These nsls must 
run up quite close to the side walls of 
the piano, and their length will lie 
such that the upper edge of the felt 
will rest ordinarily 1 in. IkjIow the lino 
on winch the liaminers strike the 
strings. At about 6 in. <lown, a 
mortice is cut in eacli rod, and this 
works on a \\ in. screw, driven into 
the side wiUl. The length of the 
mortice is swh, that wlieu the [>edal 
is down, and the rods arc ndsed, the 
felt will cover the line on wliich the 
hammers strike the strings. A siiuvll 
circular felt washer lies between the 
rod and the heatl of the screw. A 
strong band spring attached to the 
under side of the right lover, and 
acting on the fl<x)r of the piano, com¬ 
pletes the mechanism. (W. W. C.) 

Harmoniums.—Parte of, and to 
make .—First purchase about 16 ft. of 
f-in. pine, a^ut 1 ft. wide, and a 

? laiik of sound beech, 3 ft. long, 
in. wide, 2 in. thick at one end, and 
and running off to ^ in. thick at the 
other. Be particular as to the quality 
and soundness of the wood ; it must 
be thoroughly well seasoned ; and, in 
order to ensure its being thoroughly 


dry, kept in a warm room—but not 
too near a fire—for some weeks before 
being worked upon. 

While the wood is dryii^, pn)cure 
your vibrators or reeds, ^m any har¬ 
monium-builder. Buy a good set of 
54 notes, C C in the bass to F in the 
treble, being octaves. Prices of 
reedb run from l2s. 6d. to 25s. a set, 
acrording ^to quality ; reeds can be 
purchased* together with leather for 
the bellows, and all other requisites, 
of Willis, 29 Miuories, Also purchase 
the screws (about 15 
dozen) for screwing 
the ree<ls to the sound 
board. See that the 
reeds are well riveted, 
or they will soon get 
slack, and cause much 
trouble. 

Fig. 58 is an elev¬ 
ation of the ends of 
the case ; a, block or 
cheek; b, ledge; c, 
bottom block; d, 
groovcf or front panel. 

Fig. 59 shows under 
Hi<io of boar<}s to carry 
feerlers; Fig. 60, valve Ixwrds for 
feeder; Fig. 61, sliape of pieces for 
aides of fceiler; Fig. 61a, shape of 
pieces for ends of feeder ; Fig. 62 




linn 




Flo. 58 




Fig. 69. 



Fio. 80. 

pair of ribs (black line at top shows 
where linen is glued on). Fig. 63 
illustrate the arnm^ment of the 
interior: a, feeders; i, reservoirs ; o, 
o 2 
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wind-chest; d, Bpinil springs ; c, sup¬ 
ports for croriik ; /, cranks ; <jy conls 
fur connecting ciuls of crank levers 


Fig. 61. 



tio. 63. 


to foot-lsjanls; /», wind-trunks; i, 
blocks or cheeks ; j, safety valve ; k', j 
peg to open valve. j 

The Case .—The case must l>e got | 
reaily first, as the bellows and other 
parts are fitteil to ami sUf>ported by it. 
The wood may be pine, oak, inahogany, 
walnut, or rosewojKl. First make tho 
ends, 2 ft. 7 in. high, aliout 12 in. wide 
iif the narrowest part, and i in. thick. 
The top portion, to a dejitli of 7 in., 
projects al>out 2 in. at the front. Tliis 
wider portion must be thickened by 
gluing and screwing a prepared block, 

2 in. thick on to the inside. The liot- 
tom part snould also be blocked out 
to the,same thickness, and 3 in. in 
depth.' These bloidcs need not lie solid, 
but nu^ be made of f-in. stuff, and 
then veneered o^r where they will 


be in sight. An ornanieiital truss 
may l>e placed under the front of the 
top block, or check, or a tumetl pilku* 
may run from the under side of the 
top block to the top of the bottom 
one, wliich will form a base for it. 
Now glue and screw a ledge of wood, 

1 in. wide and 3 in. deep, to each 
end, to Bupixirt the bellows. These 
ledges, as also the cheeks, should not 
extend right across the end, but to 
within ^ in. of the Ukek, so as to allow 
tlie dust jxiiiel, or lNu;k, to l>e fitted 
in. A glance at Figs. 68 and G3 
will e.xplain these operations. 

Frepw’e a panel of ^iii. stuif for 
tho front, 3 ft. 3 in. long, and 2 ft. 
high, witli an opening cut in thelsittom 
pirt, 1 ft. 8 in. long, and 8 in. high, 
to allow the feet to be placed on the 
fout-lK)ar<ls. This pmel is let into 
the under side of the cheek or blocks, 
about \ in. 

Prepare a IkwhI 4 in. wide, 3 ft. 
4 in. long, and 1 in. thick, and screw 
it at the bottom of the lower blocks, 
so that it msiy come right to tho 
front, and lie flat on the ti<K)r. This 
is tho fouiuL-ition-hoard, on which the 
foot-lK)ards for blowing will be hinged. 

Take 2 Inuirds, 3 ft. 3 in. long, and 
fix one to the top cheeks at the back, 
and one at the l)ottom. 

VriKiewl to fit up the interior of the 
case. First prepare 2 iKMmls, 3 ft. 

2 in. long, 11 in. wide, and at least 
f in. thick, to carry tlie feeders and 

I reservoir. Plane them very true and 
smooth, then cut 2 holes in each, 
6 in. long and 1 in. wide, at a distance 
of 3 in. fnim each end. Fig. 69 
shows the under side of the Isxvrd to 
carry the feeders, with 2 spiral springs 
fitted to it, and tlie holes cut in it for 
the wind-trunks. The springs are to 
cause tho feeder to oj>en when released 
from the preiwure of the foot, and are 
termed “ gajie-sprmgs.” They may 
be made by cutting an ordinary spiral 
chair-spring in half, and placing each 
half in the position shown. 

Fe^rs ,—The feeders next claim 
attention. The under or valve boards 
are each 1 ft. 4 in. long, i0| in. wide, 
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and I in. thick. Bore 4 holeB, l^in. Then glue similar 8tri|)8 on the outmde 
diameter, through them, as shown in of the top and ]K>(tom eilges, so that 
Fig. 60. These holes are lo be covered ludf tlie width of the leather overhangs 
by valves, wliicli must be lujule f(d- all round. Fasten the spiral springs 
lows : (Hue 2 thicknesses of leather in their proper position on the valve- 
together (soft sitle outwanls), leaving IsKird, and then glue the overhanging 
one 1 in. wider than the <*thcr; plsico letithcr of the folds on to the valve- 
them between 2 flat IxKirds to dry, bcKird and feeder-Ijoard. 
then cut them to size, jwid glue the The inside must also h>ive strips of 
single thickness down to the valve- linen on the joints, which you will be 
Ixvml, thus forming a hinge to the I able to rub <lown with a strip of woo<i 

valve. The valves may Oiich be made i inserted through the corner holes 

t/) cover 2 holes, so that only 2 valves i where the gussets will he put on. 
will IxJ needed for each feeder. They When you have attached all the folds 
should l>e j in. larger all ri»un<l tlian to tluj feeder and fee«ler-lx)anl, and 
the holes which they cover. well ruhUxl down idl the leather, to 

Val.vc-Uoiirdn .—The valvo-l>oardsare make it mlhere perfectly ill over, let 
next hinged (»u to the fceder-lx>ar<l, it dry thonjughly. Op(!U tlie fecxler 
and for tliis purpose a strip of ^-in. to its full width, and cut a paper 

wootl, in. wide, is to be glutxl and p.ittem of the gussets ; cut them out 

screwed on to the under si<le of the in letithcr, and, after pjiriug all the 
feeder-lxxird, and a similar strip on to eilges with a sharp knife, glue the 
the inside end of the valve-lxxaRl. gussets on, and rub them down well. 
The valve-lxMird may Ixj hingcil either A small triangular gusset-piece will be 
with brass buU-hiuges, or a strip of reejuired for eacjh comer where the 
Icjtther inside and out. Mimy prefer vidvc-lxjaixls are lunged ; an<i if braes 
the latter mode, its there is no liiibility hinges arc used, a strip of leather 
to squeak. must lie glued all Jilong the joint, to 

FacdcT'/c^ds. — The folds of the make it jxjrfectly air-tight. When all 
feeder may now lie got out of |-in. this is ihmc, clean otf the leather with 
IxMinl. You will reijuire 8 pieces like a 8[M)iige dipped in hot water ; cover 
Fig. 61 for the sides, iind 4 pieces like all the wixxlwork of the feeders with 
Fig. 61a for the ends. Tlie ends of coloured or onuuneutal jxtper, and they 
each fold are cut to an angle of alxiut will look very neat. 

40'’. Set tho.so out very (5arefully, us —Make the two wiud- 

it is important thiit they should be trunks of thin w<mx1, 6J in. high, and 
accurately ma<lo, or the feeders will slightly larger internally than the 
be the source of constant annoyance wind-holes. 

ami trouble. Procure sfuue very soft, Jlmcnioir .—The reservoir is merely 

supple, wliite sheeiMkin, and cut it a rectangular bellows, with each fold 
into strips (lengthways fnjm the nock), 2^ in. wi<le. Cut the ends of each fold 
about in. wide. Cut some strips to an angle of 40'’, the same as the ends 
of linen, about lA in. wide, acn)88 the of the feeilers. The bottom hmrd of 
stuif. Stand each pair of rilw side by the bellows will be | or | in. thick, 
side, with their short c(^es about A and a safety-valve must bo made in it 
m. apart, wliich you may secure by in the position shown in Fig. 68, j, 
placing a strip of stfmt cardboard Tliis may be about 2^ in. square, and 
beiween them, and glue a strip of coveretl by a valve of thin wood, lined 
linen over the edges, as shown in Fig. with soft leather (soft side outwards), 
G2. The linen will thus be on the one end of which overhangs about 
inside when the folds are attached to 1 in., and is glued down to form a 
the feeders. Let tliis dry, and then hinge. The valve is kept closed by a 
glue a strip of leather on the other spring fastened through a little st^le 
side of the joint, grain side outwards, on the valve. A peg of wood, about 
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2^ in. high, is ilxed in the feeder- 
bo»rd immediately under the valve; 
so that as the bellows descends, the peg 
presses the valve open, and allows a 
little wind to ^cape, tlius preventing 
undue pressure on the reservoir. A 
spiral spring is fixed to the centre of 
the under side of the reservoir, and 
to the top of the feeder-board. This 
spring exerts a constant pressure on 
the reservoir, and gives the force of 
wind n^iessaiy to cause the reeds to 
sound. 

Foot-boards .—The foot-lxMirds may 
be made of 1-in. deal, hinged on the 
under side of the front edge to the 
foundation-ltotu'd already mentioned, 
and connected from the top by a cord 
to the lover arm, which is fixed into 
an axle working on centres in 2 up¬ 
rights placed at the front and back of 
the inside of the case. Another arm 
extends from the other side of this 
axle immediately under the centre of 
the feeder, to which it is connected 
by a short lug. The general view will 
sufficiently mcplmn thu, the axle tliere 
being shown in section only. The 
foot-boards should have a ledge of 
|-in. stuff on the front edge, and they 
may be covered with a piece of carpet 
to make them look neat. 

Wind-chest .—The reservoir having 
been completed, should now be fastened 
with glue to the reservoir-board, which 
has previously been referred to. This 
bouxi lies on the top of the 2 wind- 
trunks, which shpuhi liave a strip of 
leather run all round the top edges to 
make all air-tight. 

The holes in the reservoir-board 
over the wind-trunks must be covered 
wi^ leather valves to open upwards, 
m^e in a ffimihu* manner to those in 
the feeders. These valves are to pre¬ 
vent the return of the wind after it 
has been pumped into the wind-chest. 
A.small hole, 4 in. long and 1 in. wide, 
b cut in the centra the reservoir- 
bo»rd, to let the wind into the reser- 
thb b covered with a wooden 
vahe Hned with leather, so that it 
may be closed*!^ pulling out a stop 
knob, you will have the stop termed 


** expression ” ; but if you do not wbh 
for thb stop—wluch b rather difficult 
to manage, and causes the breakage of 
many ree<is by over-blowing—^you will 
not require any valve over the hole, 
but may, if you like, make it rather 
smaller, and cut 2 more holes, 1 on 
each side of the central one, and about 
equidbtant from that and the ends 
of the reservoir, as shown in Fig. 63. 

To form the wind-chest, take some 
^•in. pine, f in. wide, and glue it all 
round the top of the reservoir-board 
fiur with edge of it at the sides, but 
2 in. in from the ends, and plane it 
level all round, thus forming a sliallow 
bow I in. deep. Now to see if your 
bellows answer, lay a strip of leather 
aU round the e<lge of the wind-chest, 
screw a ^in. bo^d tightly down on 
to it, and glue some paper all round 
the joints to prevent any escape of 
air; when dry fit it into the case, 
plamng a couple of long wedges under 
the cheeks to hold the reservoir-board 
firmly, and a screw or two through 
each end of the bellows board into the 
ledges. Press the foot-boards gently 
and fill the reservoir (do not overdo 
it), and then if your bellows b sound, 
and the vidves act ^1 right, the reser¬ 
voir will take some minutes to empty 
itself. Tlib board is only used to test 
the bellows, and does not form a part 
of the instrument. It b utterly im¬ 
possible to make the bellows entirely 
without leakage. 

Fan .—The pan or sound-hoard next 
claims attention. Take the beech 
plank before referred to, which b to be 
2 ft. 7 in. long, 6 in. wide, in. thick 
at the bass end and tapering off to | 
in. thick at the treble end. Plane 
thbiwery truly on both sides for it 
must not be touched with the plane 
after the subsequent operations. Take 
the widtii of the row of keys^which 
will be about 2 ft. in.—and mark it 
on the sound-board, leaving 1 in. at 
the bass end and } in. at the treble 
end; divide the 2 ft. 5} in. into 54 
e(|ual ports, and the lines thus made 
will be the centres of the mortices, 
which are set out as follows: At a 
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distance of in. from the back e^e 
of the boards draw a straight line all 
along it; at the bass end, eet off in. 
from that line on the first of the cross 
marks ; at the treble end, set off ^ in. 
on the lost cross mark, and join it 
a sloping lino to the bottom of the 1| 
in. line, you will thus get the lengths 
of all the mortices. Then mark the 
widths of the mortices, which should 
be ^ in. at the Ijbss and diminishing 
to in. at the treble. Cut the 
mortices right thniugh the sound- 
IxmhI, and clear them out nice and 
smooth ; those in the liose may be cut 
bick on the under side, as shown by 
the dotted line in Fig. 64. 

Cover the top of the board with a 
piece of stout veneer—eyesore being 
the best—which sliuuld be glued and 
clamped tightly down, and, 


the screw can also then be inserted 
j without danger of splitting the wood. 
The pallets themselves are made large 
: enough to cover the holes well, and 
are tapered off at the top as shown. 
They are covered with soft leather on 
the under side, and whiting should be 
rubbed into the leather with a little 
! block of wood. In gluing the pallets 
I on to the levers, some pl^ a piece of 
stout soft leather between the lever 
and the pallet. 

String the levers on to the centre 
wire, put them into the proper grooves, 
and press the centre wiie down into 
the gauge mark ; then glue a pece of 
w<x>d I in. thick on each end of the 
bar, with a hole in it level with the 
gauge mark to receive the ends of the 
centre wire, which may be drawn out 


when thoroughly dry, the 
pallet holes may cut 
tlirough it, those at the bass 
end Iteing 1 in. long and 
rather more than | in. wide, 
and gnMlwdly dimiiiishiug in 
size up to the treble. You 
can mark these out in the 
same way as the mortices. 
Having dune this, take some 
§'in. beech, or pine, 2 in. 



wide, and box round the 


Fic. $4. 


edges of the sound-l)oanl 


fair on top side, the boxing project¬ 
ing on the under side only. I^ow get 
out a bar of beech 1 in. square and 
2 ft. 6 in. long, and glue it ilown on 
tlie top of the sound-lxjanl, so that the 
centre of it is 2J in. from the centre 
of the pallet holes, liun a deep ^uge 
mark all down the centre of the top of 
this bar to receive the centre wire on 
which the pallet levers work. Cutout 
£4 groove in the bar in a line with 
the pallet holes ; this may be done by 
tying two small tenon saws together. 
Now moke the pallets and levers, as 
in Fig. 64, the levers l)eing made 
first and bored through the centre 
with a fine bradawl, or drill. The 
hole in the end to receive the long 
thin screw can be best made by screw¬ 
ing the lever lightly into a vice, and 


from either end if required at any 
future time. Just at the back of the 
pallets fasten a strip of wood exactiy 
thick enough to be level with the tops 
of the levers ; this is to &8ten the 
pallet springy in. The s{»'ing8 are 
made of tolerably stout piano wire, 
bent into the form shown, the front 
end being turned up to run in a gauge 
mark on the top of the lever, the 
back end turned dowm and fixed into 
the strip of wood above referred to ; a 
small screw being inserted clc«e behind 
it, so that the head holds the wire 
well down, or a small loop may be 
made in the end of t^e spring and the 
screw passed through that., 

It may be of service to mention a 
pUm for entirely dispeusir^ with these 
steel springs. Bend some pieoee of 
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wire thu^ "H, and insert one Iwtween 
every pallet lever, just beliind the 
centre Kar. Then procure fn)in a 
draper, 2^ yd. of covere<l eljwtic Iwiid 
that will stretch well, and, liaviiig 
made a loop at otie end, slip it over the 
first wire crook, then over the first 
pallet lever, under the next crook, and 
over the next lever, and so on all 
through. This plan is simple and 
answers well; when the elastic does ; 
wear out, it can lie renewed with very j 
little trouble, and at a cost of only a | 
few pence. The band should be J in. ; 
wide, and contain at least (i strands of 
elastic. 

The vibrators may now lie screweil 
on to the under side of the sound* 
board in the jiosition shown in Fig. 64, 
and the 80 und*board may then lie con- 
(U<lered complete. It should lie bung 
by a peg through each end, which is 
made to project 3 in. for tliat purpose, 
thepegrunniug into the cheek blocks, i 
(to that the sound*l:>oar<l may lie turned 
down as on a liinge, and lie fiat on the 
wind-chest. Make a little roll of cloth, 
cover it witli soft leather, and fasten 
it all round the under side of the 
sound-board, then fix 2 iron hisiks in 
the side, and 2 eyes in tlic wind-chest, 
so that when the sound-board is turned 
down on to the w'ind chest, and the 
hooks are fastened into the eyes, there 
can be no escape of wind from the 
wind-chest, except tlirough the vibra- 
tora and pallet holes. The key-board 
will best be purchased, either new or 
second-hand. When it is placed in 
position, the screws in the ends of the 
levers should come under the proper 
keys, so that when the key is pres^ 
down it opens the pallet lielonging to 
that note. 

A folding lid should be made to the 
case, and hinged at the back edge so 
that it may ^ turned right back if 
required to get at the interior of the 
instrument. Finish off the case in any 
style you may &ucy, and your har¬ 
monium 'vill be completed. If the 
case ^ m^e of mahe^any, all that 
need be done .is to French polish the 
exterior, but ff'it be made of pine, 


it should lie stained and varnished, or 
obouised. 

Fig. 61 is a sectional view of the 
bass end of the souiKl-lxiard or yian : 
a, vibrator; A, screws by which vibra¬ 
tors are fixed ; c, mortice ; d, sound- 
boanl ; e, lieech lioxing round suuntl- 
boanl; /, pullet; g, jiallet lever; A, pal¬ 
let lever rail; t, spring railspring; 
ky wire crook ; olaKlic IkiikI in lieu of 
steel spring; m, screw on which key 
rests ; n, veneer; o, roll of cloth. 

Fig. 65 Ulustrsites a section cif upper 
portion : «, liellow's Imard ; 5, reservoir- 
boanl; o, wind-trunks, with valves at 



top; dy reservoir; c, expression valve ; 
j /, sound-Ixiard ; . 7 , pallet levers and 
I rails; A, roll of cloth on edge of sound- 
Ixiard; i, folding side to case ; jy wedges 
I to secure reaervoir-lioard. (T. Main, 
in ‘Amateur Work.’) 

Musical Boxes.—These delicate 
instruments are very liable to get out 
of repair, either by direct violence or 
by neglect, a small defect sufiicing 
to render them temporarily useless. 
Whilst it wouhl lie futile for any one 
ignorant of their construction to 
attempt reme< 1 yjng accidental defects, 
a small knowledge of the first principles 
of their mechanism will enable any 
ordinarily handy workman to repair 
all but very serious injuries. 

Fig. 66 illustrates part of a 
cylinder, showing the prepress of the 6 
operations : a, pointing; A, boring; 
Cy garnishing; d, gumming; e, 

The muiufacture of a musical box 
may be divided into two very distinct 
parts. The first includes all that con¬ 
cerns the mechanical part of a box .— 
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that is, wheels, piuiona, barrel, spring, 
fly-wheel, etc., or the “clockwork” of 
the box. The second concerns more 
particularly the musical part of the 
box, viz. putting the deKire<l tunes on 
the cylinder, tuning the key-lsianl, 
finishing the<sc two ftarts and putting 
them in their pnipor pliwes, so as to 
have a playing Ikjx. Aliout 
the first part, it is necessary 
to si^y nothing, everything 
concerning it Imvinga great 
rescmhlance to watches, 
and cs|)ecial]y to cl(Hiks. 

Clocks and watches lieing 
universally fouiui, and 
everywliere easily rejiairod, 
the case will lie the same 
with the mechanism of 
musical box. As to the 
second jiart. For finish¬ 
ing an or4iinary musical 
lx>x, the following pm- 


Plfth.—^The cylinder is put on a 
lathe, and, with a file, is turned, so as 
to give to all the pegs a flat summit, 
and to make them all of a perfectly 
cylindrical surface. 

Sixth.—The key-l>oanl must be 
turned in accordance with the note 
put on the cylinder. 
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cesses are necessary :— 

First.—The tunes are pointed on | 
the cylinder. (Previous to this, of | 
course, the choice of tunes is iniulo, 
with the notes necessary for playing 
tliem.) This pointing is eflecteii by 
an instrument in which the cyliiuler 
is placed on its 2 points. A needle on 
a dial serves to make the cylinder 
turn, in accordance witl> the measures 
of the music (tune), whilst tlie pointers 
glide fnmi one eud on the cylinder to 
the other, making small <lots on the 
cylinder in accordance with the notes 
of the tune. 

Second.—At each one of these dots 
a hole must bo bored, of the stimc size 
as the steel pegs. This is made by a 
very simple boring macliine especially 
adapted for the {mrpose. 

Third.—In wch of these holes a 
8teel>t.empered peg must lie placed, 
and all forced into the same height 
above the cylinder. The are 
long enough to have a part in the 
inside of the cylinder. 

Fourth.—Tbe cylinder is partly 
filled with mastic gum, in ortler to 
fasten the steel pegs, and to give to 
the whole cylinder a certain consist¬ 
ency. 


Seventh.—The key-boaixl must be 
attached by screws to the plate of the 
musical ixix. 

Eighth.—The enils of all the keys 
must 1)6 put in their right place, in 
respect to height (they must all be 
on a level), and with regard to the 
p^ of the cylinder. 

Ninth.—The key-l»oard in place, 
each peg of the cylinder must be bent 
forward, so as to piM directly by the 
niidtlie of the point of the key corre¬ 
sponding, and more or less bent, so os 
to jdlow the key to produce its sound 
at the riglit instant; a special instru¬ 
ment with dial and bauds is here again 
nece^ry. 

Tenth.—Steel spirals must be put 
at the end of each key, and bent in 
the right sliape, so os to stop the 
vibration of the key each time a peg 
comes to lift it. 

In the preceding description, several 
operations have been intentionally 
omitted which are of no great conse¬ 
quence for a general comprehension. 
Before giving further detMis, it wiU 
he necessary to make three preliminary 
remarks. The first is a precautionary 
suggestion, that great care should 
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taken never to take out any part of a sible to make a new key-board for a 
box» except the key-board, without given cylinder, or the reverse—a new 
ascert^ning whether the spring of the cylinder for a certain key-board— 
barrel is quite run down. It is easily without having in hand the entire 
understood that by lifting the keys of musical box. These two parts, which 
the key-board, if, for instance, the fly- are the two most important of a box, 
wheel is removed, the spring being are too closely connected to permit the 
partly wound up, tlie cylinder, not mending of one without the other, or 
being able to turn without the without tlie plate which carries them 

attached to it, will revolve rapidly, both. It is only when one or two keys 
and one of two things must happen, are broken that it is possible to replace 
either the steel p^s of the cylinder them without the entire box. 
will give way under the resistance of We have now given, in a brief way, 
the key-board, and then break or lie an idea of the manner in which a 
bent backwards, or, if the p^ be musical box is made, and the indica- 
strong enough to resist, the key-board Uons when a box should be repaired 
will h& destroyed in pieces. Very at the manufacturer’s, or elsewhere, 
often both cylinder and key-board nuvy We will now admit that the cylinder 
be broken in this way. Tlierefore, is in sufliciently good condition, and 
after liaving taken out the key-board, will mention, one after another, the 
ascertain if tlie spring is at rest, and accidents which may be easily repairerl 
if not, let the box run down, and for by any skilled workman, possessing 
more security, that no strain exists ordinary tools. 

on the spring, lift the ratchet which Next to the cylinder, one of the most 
hinders the spring from running back- important jiarta of the musical box is 
wards, and unwind it. the key-board. We will first see how 

The second suggestion is ; Before idl accidents liappening to a key-boaid 
commencing to repair a box, observe can be remedied, 
at first if the pegs of the cylinder are It is well known that the number of 
all bent in the same direction, and if vilu^tions of a pendulum in a given 
there be a few missing. If this be time, is r^ulated by the weight of the 
the case, there is all probaHlity that pendulum-bail. The heavier it is, the 
the box need not be sent to the manu- more slowly will it vibrate, and the 
factory for repairs. But, if a certain lighter it is, the more quickly it will 
number of p^ be wanting, or bent go. The same is to be found with the 
in all directions, especially b^kwanls, key of a key-board, which is nothing 
no hope must be entertained of repair- but the half of a tuning-fork, 
ing the box, except at the manufactory The lower tones giving a less number 
itself, where all tiie particular tools of vilnations in a second than the higher 
are found necessary for making a ones, it will suffice to load the end of 
musical box entire. In tliis way much the keyto lower the tone, and to lights 
expense may be avoided, and time and it to have a higher tone. It will also 
annoyance saved. be easily understood that a thick 

Thirdly, a very wrong impression is or a short one will vibrate more quickly 
widely spread concerning therepturing than a thin or lo^ one. After these 
of a mumcal box, which the writer will si^^estions, it will be very ea^ for 
endeavour to oorrect. Very often a any one to put any number of keys to 
badly damaged key-board is alone sent the right tone, 
to the manufacturer to be repaired or Any person having had a key-boaid 
changed for a new one, or a new key- in hand, will have noticed tl^t there 
boaqd is demanded to replace an old are two kinds of keys; some having 
one, without sending back the whole lead at the end, and others that have 
box.' In Ate actual state of manu- none. For those having lead, it will 
facturiog musieal boxes, it is impos- be sufficient to cut some it to 
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elevate the tone» and to file the key here to say in what way the under 
between the lead and the braes plot, ptu't of a key can be easily fUed. Put 
to lower it. For those without lead, in the vice a small block of steel or 
the same must be done to lower the brass, a little thicker than the key is 
tone, but having no lead, must be wide, about | in. long, with a small 
filed near the end underneath, to elevation, lengthwise. Place the key 
elevate it. As you must avoid having to be filed on this block, the whole 
any thin keys (these not possessing comb being held in the hand under 
good sound), instead of filing a key to side up, and with a certain pressure 
lower it, it will be often preferable to the key will rise above the others, and 
change the lead fdr a 
heavier one, or supply 
the tleficiency by 
solder. 

We have now to see 
in wliat manner a mis* 
sing tooth may lie re- 
plui^d. Take a piece 
of steel and make a 
key of the same sliajie 
us the missing one, or 
the adjacent ones, but 
on the under fiart a 
heel must be devised, 
ivs indicated in Fig. 

68. In the steel 
block of the key-board, 
with a file of the width 
of the key, make a 

notch as indicated by Fta. 67. 



Fig. 67. Hammer 
the new key in its place, so that the 
heel will exactly fill the hollow space, 
and so that the key will l)e plac^ as 
much as possible in the right direction 
and right level. In making the new 
key, the point must be made a little 
longer and a little wider tlian the adja¬ 
cent ones. Then temper the new key, 
draw it to a dvk blue, so that it will 
vibrate like a good spring, and at the 
same time so that it can be filed. 
Whiten the heel of the key, put it in 
place, and solder it. This must be done 
witii a sold^ng Int, which we^hs at 
least 6-8 lb., so as to retmn sumcient 
heat. Lay the copper pretty hot on the 
key when in its pl^, and after a few 
momente'deJaythesolderwillrun. The 
solder and acid are the same as used by 
tinmen. The key, well fixed, must then 
be finished, Bled on the top to a level 
with the other keys, and tuned by 
filing it underneath. It is necessary 


will be easily filed with a squw^ file 
^ in. wide, and 6 in. long. When 
the key to be filed is in the middle of 
a long key-board, it will beadvan togeous 
to make an appropriate handle to tlie 
file, as indicated in Fig. 70. 



Pl«. 89. 


The point of the key must then be 
finisW, that is, filed to its proper 
width (to correspond to the otbw 




204 Musical Instruments : Repairing Musical Boxes. 

points), and^ at the flame time, brought In case only a point of a key is 
as nearly as possible to the same l>n>keu, it is not ueccssitry to I'eplace 
distance from the two aciywuiiit iK>iuts. the whole key. With the blowpipe, 
For putting the point to exact its thccudof thekcymustbeuuU-mpcred, 



length, it would be well to hold the 
key-board with the keys fKjrpciidicu- 
larly on a piece of flat window-glass, 
an<l by reflection it will lie easily seen 
when it is brought to the same length 
08 the others. 

Place the point of the key, when it 
is filed to the right width, as iKSirly as 
possible to its level, and proper distance 
from the atljaccnt ones. Sometimes it 
may lie found necessary, however, to 
cliange the phice of the point of a key; 
to lower it so as to put it on a level 
with the other ones, or to sliift it to 
the right or left. In this case, a small 
anvil must be made, well tempered, of 
about the same sluipe as the one use<l 
for filing tlxe key«, but quite flat on 
top, with no elevation. The hammer 
us^ must have one end tempered, 
with liie end a little niunded and not 
too sharp. If a key is forged on the 
left angle, it will move to the right, 
and vine versd. The key must lie 
forged on the under side. Kero a 
certain practice is quite necessary; the 
key must be well place<l on the anvil, 
the spot to be re-forged resting well 
on it, and 2 or 3 strokes of the hammer 
will make the key move a little. 

To lower or elevate a key, another 
anvil of the same size as the jxreccding 
one is necessary, tempered, but notched 
on the top (J%. 71). The key is laid 
lengthwise and quite flat on this anvil, 
and by striking the key with the other 
end of the hammer (Fig. 72), which is 
flat and not tempered, the key will 
bet)id upwards. In both these cases 
much care musttaken, as it is very 
ea«y to break a kev in usiug this 
hammer. 

f 


but CAm must be taken that the flexi¬ 
ble jiart <if l-hc key lie not lieaten and 
unti'iupenjd (the sound wmibl be hist); 
a small notcli is inaile with a narrow 
file, and a small pic<‘<. of spring is 



FlO. 72. 


filed and pressed in. It will be easily 
floldcred with a small soldering bit. 
Then the point must be finished as 
already indicated. 

It may be well to remark here, that 
when a key is untempored and has no 
; sound, it will srimetimes regain sound 
I by drawing it to a blue with the blow¬ 
pipe, without previously tempering it. 

Now the whole key-lxiard lieiiig com¬ 
plete, no keys or points missing, it 
must be put on the musical box-plate, 
and the line of small dots, which every 
cylinder carries, will serve to indicate 
if all the points of the key board 
occupy their right pia<^. This can 
; also lie seen by the pegs; when the 
, cylinder turiu), the pegs must all come 
I exactly under the middle of each point 
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of the key*lK»»rd. When it i« iwcer- 
tainofl that all the ftoiniK are in their 
pLuJcs, the kcy-lxjar<l iuu«t be finished 



'KiG. 73. 


completely —that in, all spirals 

repliicotl, and the key*lMi.ird then defi¬ 
nitely tuned. 

The tuniiif; must al\v;us Ik.* done 
twic(*, because all o|H*rati<nis upon a 
key change its t<»ne a 
little, even whenasjnr.vl 
is clianf;ed ; aiid l)eJoro 
hiiininerinK a key, it 
must Ikj bn>uii;ht b* the 
projK-T thickness and 
alKmt to its right tom*. 

It may l)e a-lvi.sjdde 
here to remark that in 
the first tuning it is 
well to leave the key 
half a tone too high, 
l)ee~ause putting a spind 
at its end l(*wei's the 
tone, and in general it i.s c.asi(!r to 
lower the tone than to elevate it. 

There reinains now only t«> Iks mcu 
what form must Iks given to the spinds, 
how to put the kcy-l>oard in its light 
phwc, and, in gemsml, how to have a 
go<Hl playing musical Ik).*;. 

The manner of nsfuiring all defects 
in a musiad Isix has now Iteen indi- 
cjited. The mochanical fKirt now runs 
well, the key-lsMird is ropiired, tuned, 
and in g»KMl condition. Before indi¬ 
cating tlie form which must Iks given 
to the sfjimls of the key-lmard, and i 
how to jilace the kcy-bt«ir(l itself in 
its right (KMiitiuii, we oiler the following 
suggestions. 

Tlio cylinder must be free to im»vc 
easily up the 6, K, or 10 tunes, jw the 
case may be, and fall liack readily to 
the first tune, being regulateil by the 
spring at the left end of tlie cylinder. 
But oare must princiiMlly Ixi taken 
tliat tlie axis of the cylinder turns 
freely; on tJie other liand, it must 
have Do play whatever to move length¬ 


wise between the two bridges. If the 
lejwt play exists, it will be utterly 
impossible to finish the 1)0X projierly. 
'riie pegs of the cylinder must neces¬ 
sarily follow exaef.Iy under the points 
of the keys ; if not, tiie 1k>x will never 
play well. If any play be found, it 
will easily be rem<*ved by Ijcnding the 
legs of one of the bridges of the axis. 

This done, the spirals of the key- 
bcKird must be bent their right shape, 
and tlu; key-lKsvrd ]>ut iu its pro|)er 
pliu*e. It will bf well in a few words 
to describe the theory of tlie spiral, 


: this l>eing a very important psirt of 
! the musityd l)OX. The manner iu 
' wliich these small steel stillers are 
j lient contributes very much toward 
making an excellent box. The upper 
I side of the key-liosml must always 
j make tlio ssime angle of the nulius of 
I tlie cylinder, passing through the 
point of the keys. Tliis angle ah c 
j Fig. 7-1, must be 165^, or, wliich is 
the same thing, angle ah d ecjual to 
It is not very easy to measure 
this angle, but in pnudice the following 
will auKfunt to alsmt tJie same results. 
SupjMwiiig tlie iliameter of a cylinder 
to Ikj 2Jt in., ad must be J in. It 
will be ol>Horved that the upper level 
of the key-board, h c, prolonged, will 
attiiin pretty exac-tly the summing of 
tlic spring at tlic end of the cylinder. 
SupjK)siiig this to be the case, the 
spiral must have the sha^io indicated 
in Fig. 75 magnified. The end of 
the spiral must be as near the point 
of the key as possible without touching 
it. It must be observed tlmt the 
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heavier a key is (or the lower the tone) 
the thicker must be the spiral^ as it is 
more diffi ult to stop the vibrations of 
the kc^. As the cylinder turns, the 
will first touch the spiral at about 
the last third part (in Fig. 75 the 
peg u at the place where it should 


put the key>board in its proper place, 
let. As to height. The dotte<l line 
which is found on each cylinder will 
here serve as a guide; but it must be 
observed that, supposing the shortest 
key to lie on a level with the dots, the 
longest ones must be a little below, 



Fio. 7S. 



Fio. 76. 


commence to touch thespiral),thespiml 
will fall back, mmI when the peg has 
reached the end of the key, the vibra- 
tionofthekeywillhavestupped. Ifthe 
spiral is too thin, the peg will readily 
pinch it (it must then be changed), 
and will not suffiGiently stop the vibra¬ 
tions ; or if too thick, the spiral itsolf 
will produce a buzzing noise in stopping 
the vibrations of the key. To see if 
the spiral has a good shape and works 
properly, it will be best to let the box 
play slowly, the key-board in its place, 
and exunine how the pegs act on the 
spirals, and see that they do not get 
out of place. Some practice will bo 
necessary here to find out if the spirals 
must be bent forward (when they do 
not sufficiently stop the vibrations), 
or backward (when they make too 
much ncaae, or wre inched). For 
bending these spirals a pair of pliers 
(Fig. 76) with a hook at each end 
will be necessary, It must not be 
forgotten that the shape and strength 
the spiral, its distance from the end 
^ the kqr, ite place backward or for¬ 
ward, all have an importance which 
must not be-^ overlooked. 

!l%e only thing remaimng now is to 


about the distance of lialf a dot. This 
iliiference in level gives ilie difference 
in “ rise" of the keys, the longer ones 
necessitating more rise than the shorter 
ones. If tliis level should not be right, 
the key'board must lie left as it is, and 
one of the brid^ must be rais^ or 
lowered accordingly. 

2Qd. The key-board must occupy 
the right place, as to left and right. 
That is, all the pe^ must pass directly 
in the centre of the points of the 
keys. It will facilitate matters to 
observe if the fioints of the keys pass 
at the same distance between the pegs 
of the two adjacent tunes. Should 
they not, the cylinder or the key- 
boi^ must be iffiifted right or left; 
the key-board ly bending the feet in 
the opposite direction, the barrel by 
filing or elevating the meUd piece 
which rests on the tune counter placed 
on the inside of the toothed wheel of 
the cylinder. 

3rd. A good rise must be given to 
the keys of the key-board. If they 
rise too little, they w^l have but liitte 
sound; if too much, th^ wiU have a 
disagreeable sound, and, mOTeover, it 
will be difficult for ^ s^drals to stop 
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the vibrations, or they will make a 
noise and pinched. At the same 
time it must carefully examined if 
the different keys [otxluce their sound 
at the same moment; that is, in those 
parts of the tune when it is easy to 
observe that they should. This will 
bo readily seen by letting the l)ox play 
slowly. WJjen the sounds are pro¬ 
duced too hkto, the part of the key¬ 
board where this occurs must be put a 
little backwaiils, and if too soon it 
must I)e pula littleforwanls. Tins is 
obtained by Umding the feet of the 
key-hoard in the opposite direction. 

When the kcy-lM«ml is mended and 
tunetl, it would l>e well tosu^^iest tliat 
the spirals lie lientonly appnixiinatcly, 
until after these last o(>cratious are 
com()letcd, when the last touch must 
lie given to the spirals, in order to 
<jbtidn a musical 1m>x playing smoothly 
and i^;rccably. 

After all tliis is done, it would l)e 
well to let the 1m>x play through all 
the tunes, an<l correct all tlic pegs that 
may liave lost their right position, 
either right or left, by producing a 
disagreeable noise, l>y touching the 
ends of the keys when tlicy should not, 
or by playing too soon or too late. 
Wlien they play too soon the pegs 
must fjc bent backwards; when too 
late, forwards. 

The case may happen iliat 3 or 4 
tunes play quite well, and at the lifth 
one, fur instance, all the pegs |mms 
over the side of the ends of the keys. 
Thb will be corrected by touching that 
pari of the counting wheel which gives 
the said tune. 

Let us now resume, in a few words, 
the order in which all th(»o different 
repairs are to bo effecte<l. 

First, repeur all concerning the me- 
chanicud part of the box, until, without 
the key-boMti, every wheel runs well. 
See that the axis of the cylinder has no 
play lengthwise, then that the cylinder 
moves freely on its axis. Repair all 
missing keys and points of the key- 
bowd, file the new keys half a tone too 
high, put all the points on a level and 
at the r^ht distance from each other, 


place all the spirals, bend them apjtro- 
priatcly, tune the keys definitely, put 
the key-board in its right p^e, finish 
the bending of the spirals to their 
proper shape, and then correct all pegs 
on the cylinder. 

It often occurs when a musical box 
plays that the pleasure is destroyed by 
a continual buzzing noise, produced 
always by a piece of metal or wood not 
proj)orly fastened. The best way to 
find out what pari of the musical 1 h)x 
produces this disturbing noise is to let 
tlie 1k>x stop, and make the keys re¬ 
sound from one end of the key-lxiard 
to the other with a rounded inant; 
the notes which cause this noise will 
soon Ixs discovered, then continue with 
one hand to produce this sound, and 
at the stvmc time with the other hand 
t<»uch all possible parts of the box 
which seem to {nxtduce the noise, and 
as soon as, by touching, the noise 
ciisiscs, the object has been discovered. 
Tightening the screw, or a drop of 
oil, will very often do away with the 
noise. 

Wind Instruments.-—We are 
indo]>ted to Messrs. Hawkes and Son, 
of Denman Street, London, W., the 
famous musical instrument makers, 
for the following notes upon tlie care 
of wind instruments and drums. 

A few liints oil how to keep them 
in go<Kl onlcr, and wluit to do when 
needing repair. 

There are two kinds <»f wind instru¬ 
ments, viz.: wooil and l^rass, the wood 
consisting of the following: piccolos, 
flutes, o))oc8, clarionets, and liassoons. 
The brass, of comets, horns, Itaritones, 
tromltones, euphoniums and bom- 
liardons. 

Wood .—First wo will take the wood: 
these instruments are very liable to 
crack or split unless great care is taken 
i with them, especially in tropical cli- 
I mates. Immediately the player hac 
' finished with his instrument, it should 
be thoroughly wiped out with a clean 
soft rag or old silk jK>cket-handker- 
oUief, till quite diy, thus preventing 
toe moisture from penetratii^; the 
gndn of the bore and splittiii^ tb«' 
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wood ; one of the finest remedies is to ; 
pass an oily rag throi^;h the bore 
occasioually, say once a fortnight 
(salad or sweet oil being the best for 
this purpose) ; this will prevent crack¬ 
ing, and greatly improve the tone of' 
the instrument. The mecliauism or 
key-work should always Ihj kept per¬ 
fectly clean, and, os far as jM>ssible, 
free from dust, a sfx>t of oil being 
occasionally put on the small steel 
blocks on which the springs work, and 
also between the metal pillars of the 
keys, thus giving tliat slxarp, clean 
action to the keys and levera wliich is 
so essentiid in performing rapid 
sages. All wood instruments should 
be taken apart at the joints when not 
in use, otherwise the moisture will 
collect round the tenons, wliich will 
cause the wood to swell and crack the 
socket of the joint into wliich it fits. 
Some instruments are fitted with cork 
joints, and others with hemp or cotton 
lapping; in either case the joints 
should be slightly greased with a little 
fresh butter or vaseline (a specially 
prepared grease issold fortliis purpose), 
when found to be dry or difficult to l»e 
put together. On no account should 
the joints or tenons be moistened >vith 
the mouth : this causes the cork to 
swell or the lapping to become uneven, 
which Unde itself in the socket, and 
c^ten makes it almost impossible t(> 
take the joints apart, ultimately in¬ 
volving the expense of an entirely new 
joint, sometimes a very costly item, 
especially in oases where the instru¬ 
ment h^ most complicated mecha¬ 
nism, a single joint costing from 3^. to 
fill, or more. 

Musicians are often handicapped by 
their instruments getting out of order 
when they are living in parts of the 
globe wi^re there are no instrument 
makers or repairers, and where great 
loss of lime would be involved in send¬ 
ing to a maker. Some of the minor 
r^iairs may be executed by the per¬ 
former himself, if very great care is 
take^. The nmst common items being 
the br at^kirtg of Springs and perishing of 
springs and pads can be 


obtained ready for immediate use from 
most musical instrument deolels 
tliroughout the world. There are two 
kinds of springs used on all wood in- ' 
.struments, viz. flat springs and round 
^or needle springs ; also two kin<l8 of* 
pads, viz. the white kid leather and the 
skin ptul, this latter being used for the 
mure complicated instruments, such as 
olx>e8 and the B(xihin and 1867 system 
flutes and piccolos, the former being 
used for the okl or simple system 
flutes and piccolos, clarionets and bas¬ 
soons, etc. 

To replace an old or defective pad, 
take oil' the key requiring re{Nulding, 
select a new pad, seeing lliat it is the 
exiwt size required, tlieu hol<l the cup 
of the key which contains the piid over 
the flame of a candle or small gas jet 
until it becomes fairly heated, the old 
pad can then be removed quite easily 
with a pin or nee<lle ; while the cup is 
still hot, a small quantity of shellac or 
sealing-wax should be rubbed in, and 
the new jiad fixed immetliately, pres¬ 
sing it well in, with the thumb upon the 
)iad and the first finger at the back of 
the cup ; great care sliouM be taken to 
see tliat tlie pul is placed quite evenly 
in the cup, if not it >vill not perfectly 
cover the hole whicli it is intended for, 
and will therefore be quite as useless 
as the old pid. 

The fixing or removing of springs is 
a rather more difficult o|)eration tlian 
the above, the flat springs being some- 
times riveted to the key, and some¬ 
times fastened by a small screw, these 
being generally covered over by a small 
piece of cork, so as to save the key from 
making a clicking noise upon the in¬ 
strument when hwng used. This cork 
should lie scraped off with a small pen¬ 
knife and the screw taken out. when 
the old spring should fall off, tie new 
spring should be selected of the exact 
size required, set in place, smaU 
screw replaced agmn veiy flrmly, and 
a thin layer of cork can 'Umn be put 
over this if required, ly beating the 
end of the key and appl^ng a little 
shellac or sealing-wax, as m the case oi 
repadding. If the sprii^ be riveted, 
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carefully file off the flat jiart of the 
livet undtT tlie key and next to the 
sprix^ and punch the rivet out with a 
small punch (new rivets for tills pur¬ 
pose can be obtained from instrument 
makers or proliably from an iroi# 
monger). See that the new rivet fits 
the hole in the spring and key liefore 
fixing, then keeping the head of the 
rivet to the outside of the key, place 
tlie key downwards on a fiat piece of 
iron or steel, and tap the inside point 
of the rivet with a small liammer until 
the springs become firmly fixed; a 
smooth file can then lie used to finish 
it off neatly, and the cork covering 
can lie replac^ as mentioned alxive. 

In tlie case of a split instrument, 
there is really no pennauent remedy, 
beyond liaving the defective part re¬ 
placed by now wood-work. Should 
the crack or split be of a slight nature, 
although sufficient to cause a leakage, 
a good plan is to rub some beeswax 
over the crack, then heating a piece of 
wire or long pin to puss it gently over 
the wax, wliicli will cause it to molt 
and run into the a|Xirturc, making the 
j lint air-tight, but this can only be 
said to be temjKirary. Instruments 
are often made in ebonite, which, 
being a composition, will not crack or 
split from climatic influences, but is 
of a very brittle nature, and if knocked 
or dropped will break in the same 
manner as glass or china. Instru¬ 
ments made of this material are 
strongly recommended for hot or 
damp climates, and are greatly used 
in India and Africa. 

Bman JmtrvmmiU. —These, like the 
wood, should liave the greatest of cu'e, 
and be kept perfectly clean, especially 
imdde, as if neglected, the bore be¬ 
comes corroded, puttii^ the instru- 
'menf^out of tune, and rendering it 
bard blow. A capital method for 
cleaning ‘the interior, is to proparo 
some strong hot soda-water, pouring it 
down the bell end and turning tlie 
instrument round and round, so as to 
permit the preparation to flow into 
every slide and knuckle of the tubii^ ; 
when this is done tlu^H^ughly wash it 


out with clean cold water, blowing 
into the mouthpiece and working the 
valves at the same time, so as to drain 
every drop of water from the slides 
and tubing, preventing a bubbling or 
rattling noise wlien paying. A little 
pure milk p^ed through the instru¬ 
ment after this process, puts a soft 
coating to the bore and improves the 
tone. Tlie liest material for cleaning 
the outside is powdered rottenstone 
and oil, but this is a very dirty pro¬ 
cess, and globe or metal polish is re¬ 
commended for cleanliness and quick¬ 
ness. This only applies when the 
instrument is made of l>ra% ; should it 
be nickel or silvcr-{)lated, this method 
will i^uickly Udee off t)ie plating and 
spoil the ajipearsince at once. The 
finest method for plated instruments 
is the use of wliitiug and water ap¬ 
plied with a soft nig ; after allowing 
tliis to get quite thy, jHilish it off witli 
another piece of clean soft rag, and a 
most brilliant apiicarance is obtained. 

The greatest 1a*ouble generally ex- 
jiericiic^ with brass instruments, is 
the valves or pistons not workii^ 
freely ; should a piston become slug¬ 
gish or work badly, unscrew the top 
and bottom caps of the valves, take 
out the piston and thoroughly clean 
it in hot soda-water, take a cleaner or 
small stick with a piece of clean rag 
wrapped round it, sufficiently large 
enough to pass easily tlirough the 
outside casing of the valve, and work 
it backwards and forwards until every 
particle of grease and dirt is removed, 
then dip the piston into clean cold 
water, and place it back again into the 
instrument. On no, account should 
grease or oil be put into the valves, as 
tliis is, in many cases, the sole cause of 
the trouble. Should the springs whieb 
work the pistons become weak, they 
can sometimes be strengthened ly 
taking them out and puUipg them a 
little outwmxis, i.e. making them a 
little longer ; if this has not the desired 
effect, a new spring must be obtmned. 

The slides are also a source of trouble 
if not properly looked irftor: they be¬ 
come fixed and it is then impossible 

p 
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to tune the instrument or clean it. In 
such cases a little oil should lie put 
round the edge uf the tubing and the 
instrument heated over a flame for a 
few seconds to enable the oil to run 
between the outer and inner tulies ; 
this will often release the slide, and 
when it luks been extracted, it should 
be well cleaned and a very small jior- 
Uon of grease put on the inside tubes 
before l^ing put back into tlie instru¬ 
ment. The same treatment may lie 
adopted when mouthpieces or sliauks 
become fixed, these may also be lightly 
tapped with a small lianinier at the 
joint where they are fixed, which will 
also help to loosen them. 

One of the greatest difficulties with 
brass instruments is to keep them from 
getting dented or bruised, a very bad 
dent often putting an instrument out 
of tune, os well as making it harder to 
blow. This is a repair which can 
scarcely be accomplished by a per¬ 
former, as it often necessitates an 
instrument being taken to pieces and 
the defective part being put right and 
into shape again by the use uf specially 
made tools which are only to be found 
in instrument factories, in such cases 
there is no alternative but to send 
them to an instrument maker or 
repairer. 

Drums .—In the handling of drums, 
no matter whether side, tenor, liass 
drum OF tympaiii, the greatest care 
should be exercised in tightening the 
heads. Many drums arc spoiled and 
the tone rume<l by wrongly tightening 
or bracing up the braces or screws, 
wluchever the case may be, they should 
be tightened in opixisite directiomt, 
until all are pulled up to the same 
tension, thus keeping the head quite 
even or level upon the edge of the 
shell. The fitting or lapping of new 
heads is another mtjst important 
matter; when a new head U required, 
allowanra must be made for the lapping 
x^und the hoop, which holds the head 
in poaitioD (tbk hoop is termed the 
flesh hoop), about 4 in. b^g allowed 
for a i^e drum and 6 in. for a bass 
drum, ^e most perfect method f<n‘ 


lapping a heiid is as follows: lay the 
haas drum flat on a table, and take off 
4 braces, tlicu loosen the cord all 
round sufficiently to slip the steel out 
of the hoops. Follow the same pro¬ 
ceedings exactly for side drums. 

The time necessivry for soaking heads 
in cold water varies acconling to the 
thickness of the skin : for Ijoss drum 
heads from 5 to Ifi minutes. When 
ti»ken from the Wivter, the head should 
be bung on a rail or rope line for about 
15 minutes, and then laid on a flat 
table witli the smooth side down¬ 
wards. Place the flesh hoop on tlie 
skin so tliat the part for lapping is 
equal all round, then lap 4 equal 
comers first, then 4 equal corners 
again between the other 4 coruers 
already lapped, making the hmd lapped 
in 8 equal places round the flesh hoop. 
The above system of lapping heads 
enables drummers to lap them in a 
true circle, and is most important. 
To make sure the head is lapped in 
circle, the drummer should measure 
across the diameter each way, so that 
if it is not, he can unlap or tighten 
parts where not in circle. Lappii^ a 
j liead out of the true circle will ruin 
I tlie best drum made. 

! A more simple method is to strike 
' a true circle on a deal top table to 
I fully the outside meaKuremeni. This 
' can easily be done the use of a piece 
of string with a loop at each end, using 
a wire nail for the centre and a blue 
lead pencil for the circle line. Imme¬ 
diately after lapping the head on the 
flesh hoop, it should be put on drum 
and lapped down all round with the flat 
side of a mallet or pullod down with 
the liands. The cord should be gradu¬ 
ally pulled up tight all round, so that 
the head is {mll^ down an equal dis¬ 
tance. The head of a bass drum 
should be pulled down fulljl | in. 
equally all round while it is wet; side 
dmm heads fully ^ in. all round. 

The pulling down of heads when 
wet equally all round drum can be 
easily regulated by the braces; then 
the drum should be laui flat on its 
side with new head uppermost in a 
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perfectly dry place (exposed to the 
air if possible) fur 48 liours before it 
is fit to lie played on ; it will then re> 
quire bracing up tight before it is ready 
for U83. 

Artificial heat for drying the heads 
will ruin the durability and tone of 
the skin. 

The beating head for baas or aide 
drums shouhl be slightly stouter thiui 
the other one ; this applies pu*ticu- 
larly to side drums, where it is neces* 
sary to get a sliarp repeat from the 
snare gut. For lapping, it is liest to 
have a special lapjiing tcK)l, but if this 
is not available, the drummer oui use 
the handle of a strong table spoon. 
Drum heads must not lie folded, but 
rolled while the skin is dry. If the 
head is fohled sharply to cause a crease 
or long white mark, it is almost cer¬ 
tain to break in wear from such marks. 


Nutting. 

{See (tfso Tying and SriJciNa.) 

Tools.—(!) The tools employed 
in netting are ext^eediugly simple, and 
Citn, in citse of necessity, lie nimle by 
any ptTson wit h the aid of an ordinary 
pocket-knife and some pieces of hard 
w<K)<l. The most im|x>rbint are the 
needles on whicii the string to lie em¬ 
ployed is w'ound, and the mcsli pc^ 
or spools on which the netting is 
worked. 

Needles are of two kinds: those 
mivde alike at Itoth enils, withcxmvei^- 
ing prongs, between which the twine 
is pwised (« Fig. 77), and those made 
with an eye and tongue at one end and 
an open fork at the other(fc c d). On 
these the twine is wound by fastening 
it to the tongue, then carrying it down 
one side to the prongs of the fork and 
bringing up the other; then hitching 
it over tlie tongue and carrying it 
down to the fork again, on the same 
side as that it was brought up, and so 
n'peating the operation until iheneedle 
lias sutRcicnt twine wound upon it. 
Tlio needles made with eyes will be 
found superior to those alike at both 
ends, as they arc not liable to be caught 
in the net whilst working. They are 
uuulc of various sizes, according to the 
stoutness of the cord they have to 
carry, and arc modified, so as to fit 
them for various uses. Sometimes the 
eye and tongue arc made very long, as 
in />, which is a re<luced representation 
of a needle used by the Hull netters, 
its advantage being that it carries a 
large amount of twine, tlie hitch^ of 
wliich pass round the sides of the long 
tongue without making a sudden 
swelling, wliich is very inconvenient 
to the netter, as it prevents the needle 
being passed mpadly through the 
meshes. 

In case needles of the ordinary kind 
cannot be re»iily obtained, Bubstitutes 
may be extemporised out ^ two pieces 
of wire beat m in c, the wires being 
P 2 
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soldered, or, in case of necessity, even 
tied tightly t(»gether. 

Short needles, about 4 in. long, are 


point, and ceurying the string sunk in 
the broad grooves on the sides, it 
passes through the meshes with great 







required in mending nets. That re- facility, a point of much imp(«tance 
presented in c2 u an exceedingly con- In mending damaged nets. Netting 
venient ‘form; lieing thinner at the needles can be purchased of any re* 
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quiredijuse at incjMt cor<lag«wareh<juneB, 
and they are readily nwwle from thin 
picccH of hard w<kxI, «uch uk Ik)x, oak, 
ash, etc., by the aid of a common fret 
saw and a half-round file. 

Mesh jJegH or «|«s)1k, on which the 
netting is worked, are U*st made of 
v(sry hard wismI, such as ])ox for the 
Hiuiiller, and (Kik or Ijoech, etc., for 
those of Lirger size. A consi<lerahle 
Tmnd>er are re<juired if various nets 
arc Ix'ing miwle, tlie size of the 
ojK*nings in, or meshes of, the net 
<le|H}inlK enlirtdy on the size of the 
mesh jK)g employwl. (’ylindricid or ! 
round mesh isigs, whi<;h are sometimes 
used, arc mui-h less ronvenient tlian 
sucli as are i at. The eilgcs of Hat 
spools should lie quite stniight; other¬ 
wise the ineslt(;s of the not will he of 
unequal size ; and they should l»e v«jry 
Btu(M»th, so that the loojw will slip off 
rapidly whcii desired. 

Mesh jMigs of the form shown in ( 
are used l)y tlio (irimsby notters for 
the sea fisheries. They are all 4 in. 
long, and usually miule in sets of r>, 
the number tieing shown by tlic .shallow 
holes at one en<l of eacli peg. No. 1 
is 24 in. wide by 1 in. thick ; No. 2, 
If in. by f in. ; No. Ji, I J in. by J 
in. ; No. 4 (shown in tlic figure), l| 
in. by | in. ; No. 5, IJ in. by | in. 
They have each a hole lK)red through 
the short diameter for the purpose of 
stringing them together. 

When largo meshes are required, as 
in walling for trammel-nets, the mesh 
peg would be too broad to l>e hehl by 
the thumb and forefinger, in which 
case it should l)e made as in /, the 
hollow part passing between the thumb 
and bottom joint of the forefinger of 
the left hand. These mesh pegs can 
be made of any desired width ; but 
when very wide they sliould bo made 
very sliort, never exceeding a few 
inches long. 

It U a very common citot to call 
m<»h pegs or spools by the name of 
meshes, and a great amount of confu¬ 
sion results from using one word to 
signify two things. By the Yarmouth 
netters a mesh peg is sometimes termed 


a ‘‘ shale,” and by some writers it is 
B)^K)ken of as a mesh pin, or mesh stick. 

Meshes.—Meshes are the openuigs 
l)etween the cords of the net. They 
are either diamond or square shaped ; 
each mesh, except those at the sides 
of the net, lias four sides and four 
knots, one at each corner. The meshes 
arc formed by netting a succession of 
l<K)ps. The last I'ow nettwl consists 
of loops, eivcii of which, with the halves 
of two l<K)j)s in the previous row 
constitutes a complete mesh. Thus 
in A Fig. 78, abc are the last loops 
formo<l, d is one being made (the 
ncxHllo and mesh ];)eg arc not shown 
for the sake of clearuess), c is a loop 
in tlio ri)W previously made, whicli 
W(»ul<l form jHirt of the next mesh to 
Ixjiujuleif the netting were continued. 

The string or cord on which the 
netting is exunmenced is usually termed 
ilie foundation. It is shown in/. 

Knots.—The knot employed in 
making nets is tluit wliich is known as 
th(5 “weaver’s knot” or tlie “bend 
knot ” ; it is used not only to join 
together the ends of the cords of which 
nets are imule, but is the means 
which tjie loops forming the m^hes 
are fastened together, every knot in a 
net l)cing a weavers’ or bend knot. 
As the m<Klc t>f making this knot with 
nvpi<lity is not very generally under- 
st^l, and as the knowledge of its 
arrangement is of essential importance 
to the nettcr, it is necessary to explain 
its formation at some length. The 
simplest mode of making a bend knot 
is as fr>i]owB: Bend a piece of twine 
into a hM)p c d Fig. 78 B ; pass the 
second piece of cord through the loop 
from the farther side; then carry it 
round behind the two cords of the 
loop, brii^ it forwanl and pass the 
end under itself, bringing it out at a ; 
pull the end 6 tight, and the bend 
Liot is completed. When one of the 
ends of twine is veiy short (as is usu¬ 
ally the case in net mending) it can 
be made into a loop, 0 d, and another 
piece of twine can bo securely tied to 
it, even if tlie loop is only 1 in. loi^. 
On looking at the knot, it will be seen 
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that it can be Kecurely tiRhtened by 
pulling the end h, which bites the end 
a securely ; wherete if a is pulled, it 
alipR under b without biting. 

The alxivo exjdanation shows the 
fonuation of tiie knot as it is used 
when stout cords or ro^KJs are united 
by its niwms ; but when it is employed 
to join threads or string, as in weaving 
or netting, a much more expeditious 
mode of making the knot is employetl. 
The ends of the two wirds to lie united 
are crossed on tlie end of the forefinger 
of the left haiul, the cord <i h Kig. 78 
C, lieiug firht jilmted on the finger, 
and the other coni <• d put jutoss it. 
The left thunih the }M)sition of which 
is shown by tbe doited line, is then 
plikced over the cjnssed conls. The 
cord 1} is then to Itc wound rouinl 
(over the thumb) in a circle and |)assed 
iietwecn the two ends, iHihind a and 
Indore r, as shown in Fig. 78 D. The 
knot is completed hy turning the end 
<* downwanU, passing it tlirough the 
loop at r, secuiing it under the left 
thumb and pulling h, when the knot 
is formed as shown in Kig. 78 E. It 
IS also I’cpresented in Kig. 78 15, hut 
turnoil over to show the other sulc, 
the letters of rcfemice Inmig the siuae 
in both figures. Facility in milking 
this knot ■M.niit be luxjuired, as its use 
is indis|)ensjj.ble to the netter. 

A knot which will Iks found of groat 
use iu shortening or lengthening the 
ctirds einf)loye<l in Btrotching out the 
different jiarts of a net whilst it is being 
mended is shown in Fig. 78 F. A 
loop of cord a is formeil into an eye ; 
through this the two ends of the same, 
or of a second, cord are passed and 
twisted, as shown at b ; this secures 
the ends, and prevents them slipping 
htwk through the eye. The great 
advantage of this knot is that when it 
is wished to shorten the cord, the eye 
is pushed farther liack, and the twist 
or hfdf-bend pulled tight down to it. 
On the other hand, when it is ]*cquisite 
to lengthen the cord, the reverse pro¬ 
ceeding is luul recourse to. 

It is not generally known that there 
are two perfectly dutinct modes of 


netting ; one of these, which is adapted 
for making small meshes, is the only 
one usually rc^cogniseil; the other is 
employed for strong work and coarse 
meshes. The former is called the 
under edge, or little finger knot, or, 
in general {Mrlance, simply “ netting.” 

Making a Net.—To commence 
a net, tie together the two ends of the 
cord forming the foundation (f Fig. 
79 G), and secure it firmly in any 
convenient manner, as hy passing it 
under the foot, letting the part to 
which the netting is to bo attached 
reach 8-4 iu. above the knee when the 
netter is seated. In making large nets, 
which are most rapidly executed if 
the netter works standing, the founda¬ 
tion should 1)6 fastened to a hook, or 
rod in a wall, placed as high as the 
fjice of the netter; it then not only 
bejvrs the weight of the net, but also 
su])|>orts the left hand, wliich holds 
the mesh peg. Tie the loose end of 
the string with whicli the net is to be 
nuule, which has l>een previously 
wound on the needle, to the founda¬ 
tion, a.s shown at d. The mesh peg b 
is hehl between the thumb and fore¬ 
finger of the left hand, and the knot 
d is pulled up close to its etlge. The 
needle cajTying the string is brought 
liack over the mesh peg, then forwards 
underneath it, the string being caught 
by the third finger r, wliich should be 
kept well away from the mesh peg as 
as shown iu the figure; it is then 
carried forwards under the in^h peg 
aii<l then to the left, being caught^by 
the thumb as shown at t. The loose 
string is then thrown forward on the 
foundation, and tlie needle, having 
l)oen brought back wards, is again passed 
forwards tlirough tbe loop of coi^ tliat 
is liitclied on tlie third finger, then 
under the mesh })eg, and lastly through 
the foundation ; this is the petition 
represented in Kg. 79 G, The right 
hand is now shifted from the back ^rt 
of the needle to the front end, and it 
is pulled forwards from under the 
mesh peg and tlirough the foundation. 
By this action the loose cord is drawn 
tight round the little filler, and the 
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knot is completed, but requires tight¬ 
ening. This is done hy first luoseiiiiig 
the cord under tho thumb, then allow¬ 
ing it to slip off the thinl finger ; all 
the slack cord is then pulled up by the 
right hand, and when tho knot which 
is thus formed is pulled close tt) the 
mesh peg (against which it is held by 
the forefinger), the l<H*p is allowed to 
slip off the litthj finger at f, and the 
string is pulleil tight, thus completing 
the knot and netting a single loop on 
to the foundation. In ilescribing these 
movements it is necessary to mention 
them as if they were perfeirtly distinct 
from one anotlier, ]»ut in the iM^tual 
firactice of an exjjcrt netter tliere is 
no pause iKitwecn them, and tliey 
foll<»w ejich other so rapidly as to seem 
one continued movement. 

In Fig. 79 G, the thumb ami fore¬ 
finger am shown away fi*oni the knot 
in order tliat it may lie soon, hut 
quick workers hoM the oml of tlie 
thumb an<l tip of tbe foixifingcr to¬ 
gether, and the second fingerholds the 
knot as it is tightened. 

The loop first netted is allowed to 
remain on the mesh ]xig, and a second, 
wliich is a repetition of the first, is 
then made, and as many more as may 
l>e ro(iuire<l to comjilete the first row. 
When these loops are too numerous to 
be conveniently held, they are pushed 
off the left end of the mesh peg. Tho 
loops in tho first row netted do not 
form complete m^lies, but when the 
mesh is withdrawn appear as in 
Fig. 79 H, which shows a foundation 
with three loops netted on it and a 
fourth not tightened up. If the 
foundation is pulled out before a 
second row of loops is netted, the 
knots become loose, and tlic string 
lengthens into a straight cord. 

When the requirad numl)cr of loops 
has been made, tho mesh peg is pulled 
out and the foundation and the row 
of loops are turned over, so as to bring 
the under side on top and tho right 
hand end to the left. The nottii^ is 
then recommenced in the same manner, 
with this difference, that, instead of 
passing the needle through tho foun¬ 


dation, it is passed through the loops 
of the row first made; these being 
taken up in succession one after an¬ 
other. Tho iikkIc in which a loop 
is tJiken up is shown in Fig. 79 J, 
where two 1oo|>k of a row tu’e shown 
oil tlie mesli jieg and a third in the 
])rocess of formation (to avoid con¬ 
fusion, the other parts of tho net are 
not shown). 

Netting on to a row of hxips is done 
with inucii greater facility tlian net- 
j ting on a foundation cord, and should 
I be practised by the learner in the first 
i instance, if he can obtain a teacher to 
i net a few niws for liim to li^n upon ; 
j the firet loo]) on a foundation is more 
! troublesome than those following, as 
I the foundation cord is not kept close 
j up to the mesh peg. 
j In looking at the loops made in net¬ 
ting, it will lie found that they are 
I united by weavers’ or bend knots, as 
shown in Fig. 79 K, the bend being 
formed by the loop that is taken up, 
and tlie c<»rd 6 being that attached to 
the needle. It follows that if 6 is 
pulleil tight, it bites securely upon a, 
and rcuders the knot firm and difficult 
to unpick. 

Every dcscrilKJd a different metliod 
of holding the mesh peg, which he 
terms the spool, by which he claimed 
to gain a considerable increase in speed. 
He says there is nothing which tends 
so much to swiftness in netting as a 
proper and loose or easy way of holding 
the mesh peg ; this will be best under¬ 
stood by an examination of Fig. 80 L, 
wliich gives the true position of the 
fingers at the commencement of the 
stitch. 

Keid says that Every’s method is a 
well-known mode of holding the pw, 
and one which comes quite natural 
to learners, but in tlie first lessons to 
his workers it is especially avoided, as 
it is considered the very worst form of 
holding the mesh peg. The import¬ 
ance of this to a worker is very great, 
as, should the halat be contracted, the 
value of tho work would be diminished 
50 per cent., both in speed and quality 
of work, and any worker would be 
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discharged if found using her tools in 
this manner. 

In a correspondence which took 
place in the ‘ Field' some years since, 
F. Allies stated that, with an inch 
spool and patent tliread, a quick netter 
ought to mure tlian double the rate of 
upccil claimed by Every, and net at 
the rate of 3600 IfKips per hour. (T.) 

(2) The instruments for netting 
consists of a needle u, and a mesh h 
(Fig. 79 M). From 8 in. to 10 in. is 
a good length for the needle, while 
the mesh stick must vary according to 
size of net. A mesh stick will make 
a mesh twice its own size. Thus, a 
stick ^ in. sijuare will nmke a 1 in. 
mesh. To hll the nee<lle, jiass the 
string around the tine, or insiile |K)int, 
round the heel of the needle, then up 
round the tine ^aiu, until the needle 
is full. Fasten the end of the string 
to a hook and tie a l<M>p in it N. Lay 
the mesh stick underneath the string, 
and pass the needle up through the 
loop O (Fig. 79). Pull it tight, so that 
the end of the loop rests against the 
mesh stick P (Fig. 80). Now comes the 
important part—the fonuation of tlie 
knot. Hold the mesh stick in your 
left hand witli the thumb on the string, 
and with the needle in the right hand ; 
now with a quick jerk throw the bight 
or loop of the string over the stick 
and left wrist, as shown in li. Push 
the point of the needle up between the 
first loop made and the string to the 
left of it, pull tlie needle through, and 
bring the knot into sliape S, then 
tighten by pulling the n^dle in the 
direction of the dotted lines, and the 
knot is tied. This simple knot is the 
foundation of ail net*m^ing, and once 
succeed in that and you will veiy s(X}n 
be able to manufacture almost any> 
thing. Slip out the mesh stick and 
tfdce the same stick through the loop 
you have just made, and so continue 
on, passing the needle eve ?7 time 
thnmgh the last loop made, mitil you 
have made enough. By the time you 
have made as many as you think re¬ 
quisite, your work ought to look some- 
thing like T. Unfasten the end from 


the nail £uid mitle the first loop made. 
Pass a piece of cord through the upper 
row of meshes, tie the ends of the 
cord together, and hang it over the 
hook. Go on wth the work as before, 
only do not slip the l<N)p off the stick 
as at first. Knot through / Fig. 80 
W, then through r, d, c, and so on, 
until you have travelled along the 
whole width. Then tuni the work 
over and travel liack Jigain in the same 
manner. Presuming the string breaks, 
or you wish to join another boll, the 
way to do it is with a “ becket-hitch,” 
commonly called a “weaver’s knot.” 
Form a bight, pass one part up through 
it, then over, under and Ixwk through 
its own loop, as in X. 

Lawn Tennis Nets.—There are 
many persons who arc thoroughly fa¬ 
miliar with the ordinary method of 
netting—that is to say, as far as 
making the loops and meslies is con¬ 
cerned—who do not knowthecoustruc- 
tion of square-meshtHl nets, such as 
are required for lawn tenuis an<l other 
similar games. The following instruc¬ 
tions will enable anyone capable of 
making the ordimuy diamond-sloped 
netting to constructalso sijuare-meshed 
nets for tennis or other purpose. 

In making nets in which the meshes 
are of large size, the spools or mesh 
p^s are usually flat. When very lar^e 
they become awkward to hold, m 
which case it will be found much more 
convenient to have them cut the shape 
shown in Fig. 77 / tlian to allow them 
to remain of etjual size from end to 
end. In using these spools, the base 
of the thumb goes into the deep notch 
I shown at tire left extremity of figure. 

By the term loop, we mean the loop 
! formed around the spool, as each knot 
is made in succession, the last row 
netted always consisting of a series of 
loops, each of wlucb, with the two 
loops of the preceding row into which 
I it is knotted, constituting a complete 
: mesh. 

In making square-meshed netting it 
is necessary to be able to make the 
knots in a different manner fr*om that 
usually adopted, to net in fact with 
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the fisliermeu’s knot. Tliis is done 
as follows : Let tlie spool and netting 
be held in the usual iuauncr. Then, 
to make a new lisip, bring the needle 
backward over the sj) 0 (>l; then carry 
itforwanl under the spotil, hutwiihcMt 
catchiwj the xtriwj <m nny jiuf/cr. I’ass 
the needle upwards througli the loop 
that is to Ik; taken uj), and pull it 
close up to the kjkk) 1, seizing the twine 
passing through the loop with the 
forefinger and thumb of the left hand. 
The loose twine should Ikj allowetl to 
fall over to the left, and <lown in front 
over the netting; and the needle 
should then l>e jNisse^i upwanl lictwwn 
the l(K)p that is iieing taken up and 
the hist one seeuretl. On tightening 
thchx)se twine, the knot is comjiletcd. 

Tills mode of netting is shown in 
Fig. HO Z, where the twine nuiy be 
traced from tlie last-fomieil knot 
round the spool, through the loop, 
then to the left, where it is Mecurctl 
by the thumb ; the loose twine is 
shown lying over the netting, and the 
jK>int of the needle is just inserted 
liohioil the loop tliat is bemg taken 
up. To finish the knot, the needle 
must lie pulled through, au<l the string 
drawn tight. 

A very slight examination will show 
that the knot made by this method is 
the same as that resulting from the 
common mode of proceeding. 

In reality the stitch is much more 
simple tlian the one ordinarily used, 
and can be made with very much 
greater rapidity. It necessarily fol¬ 
lows that anyone used to the old mode 
will find this new plan awkwanl at 
first, and will fail to net ns inaitly as 
liefore; but the strangeness is soon 
overcome, and great rapidity attained. 
With stout coni the advantage is very 
great; there is no sawing of the twine 
required to tighten the knot, conse¬ 
quently no fraying either of the twine 
or the fingers. 

Another immense advantage pos¬ 
sessed by this knot is that it can be 
made, using one, two, or three fingers 
instep of the spool, and with a short 
end of the string witliout a needle, so 


tliat in mending nets it is really in¬ 
valuable. 

Two points, however, we have 
omitted to mention: the method is 
not adapted to very small netting, 
and it is always necessary tliat the 
spool should lie larger than the needle, 
otherwise tlie latter sticks in passing 
l>ctween the loops, Agiiin, there are 
certain stitches tliat cannot lie made 
in tliis manner, such as the first row 
oi* foundation of a diamond-meshed 
net. 

Diamond-meshed nets are com¬ 
menced, as is well known, by netting 
a uumlier of loops into a foundation, 
and when as many as arc required are 
made, netting a second row into the 
first. 

Square-Meshed If ets.— Square- 

meshed nets, jw shown at Fig. 81 A, 
ai-e made by commencing at one angle 
or corner, and netting di£ 4 ;onally across 
the square to the opposite corner. In 
beginning a sijuarc-mcshcd net, one 
loop a Fig. 81 B, is first netted on 
to the coni which is used as a founda¬ 
tion ; this loop may be of larger size, 
as it is only temporary, being removed 
when the net is complete. The spool 
is tlien withdrawn, and two loops are 
netted into the one first made ; the 
last of th<^ two should always be 
made with wliat is known as the fisher¬ 
men’s knot, as, if made in the ordinary 
manner, a lopsided knot is the result. 
The Bixx)l is again withdrawn from 
these two, and a new row is com¬ 
menced ; this will consist of three 
loops, two being formed by t^iug up 
the l^t loop of the previous row twice. 
The ucttii^ is to be contmuod in the 
same manner, the lost loop of every 
row being taken up twice. By thu 
means a ^f-square of netting will be 
formed, of which the last row is the 
diagousd, and the two sides aeand a 6, 
F^. 81 A, form the selvedges on each 
side of the half-square. When the 
sides of the square are of the required 
length, a single row should be netted 
without the extra loop at the end; 
and then, to form the remunii^ half 
of the sijuare, the rows should be oon- 
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tinued, but with this cliiToreTtce, that, 
instead of netting two loijps into one, 
06 before, the laei t\oo loops in every 
row shofidd he taken up with the needle 
together : thus the width of the netting 
will be gradually diminished to one 
mesh, and when the net is stretched 
out it will be found a complete square 
formed of square meslies, as shown 
at Fig. 81 A. 

In order to make the angle neater, 
the spool should l)e with<lrawn before 
the li^t knot is tightened, so that the 
last loop is made to come into the 
angle; and the first knot should be 
untied, and the laige froTit loop a Fig. 
81 B also drawn up tight, so as to 
render the net correct in shape. 

Oblong Ifets.—The netting of 
an oblong net, such as shown in Fig. 
81 C, is a rather more complicate 
matter. This is commenced with a 
half-square as before, the length of 
the sides det^mining the width of the 
net. This done, at tlm end of the 
next row the last two loops are to be 
taken up at once; but on returning 
to the end of the succeeding row, two 
loops are to be netted into one as 
before, and this alternation is to be 
continued. At the end of one row 
two loops are to he taken up at onct, 
and at the end of fAe next row two 
loops are to be nettoi into one. The 
side at which the latter is done —a c d 
—will be the long side of the oblong, 
Mid when this is of the required length, 
two loo|M are taken up at each end of 
each row ; and the net diminished to 
the point e. 

In making an oblong great care 
must be taken always to diminish or 
inCTease at the proper sid^ of the net, 
otherwise a confu^ mass of usele^ 
netting will be the result. This error 
is easily avended, if a few threads of 
coloured string or a rihuid is tied at 
the angle 6, to show which side should 
be diminished taking up two loops 
in one. 

This proceeding may perhaps be 
rendered otearer I 7 a consideration of 
F^. 81 P/ IQ which a is the first loop. 
Five Q(iws are then netted, each being 


increased by netting two hwjpa into 
the last of each row, making the half- 
square ah and c. Then on returning 
to b, two loops are taken up together, 
and at the side acd two loops are 
netted into one, and when the ro<|uired 
length a to d is reached, two 1<K>psare 
taken up together at the end of every 
row and the net diminishes to a point 
completing the oblong. 

A lawn tennis net of the r^^lation 
size is 3 ft. 6 in. h4?h by 42 ft. long, 
and the mesh is in. square. The 
strongest and most durable cord to 
employ is that called nukttress twine, 
the usual price Ijeing almut 6d. a hall; 
10 hdls are generally required for an 
ordinary-sized net. 

To make a net of this size a half- 
square of 40 rows would have to be 
made before one side should be dimin¬ 
ished by taking up two loops in one, 
and then the long side acd should be 
continued for 192 rows before dimin- 
uhing to the comer c Fig. 81 C by 
taking up two in one at lK>th ends of 
every row. 

It is hardly necessary to add that a 
net of 10 or 12 yd. length for double 
games can be made by simply con¬ 
tinuing the side acd until the required 
lei^h is obtained. 

Mending Nets.—The ability to 
mend nets is mi art uf rather rare 
occurrence ; except amongst fishermen 
and their wives, there are perhaps 100 
persons who can make nets for every 
one who can repair them whendami^ed. 
The first step towards acquiring this 
power consists in learning to make a 
bend knot. This has been already de¬ 
scribed and illustrated. A knot, which 
will be found of the greatest use, not 
only in fastening the cord to which 
the foundation a net is attached, 
but also in stretching out the different 
parts of a net whilst it is b^ng mended, 
has been illustrated in Fig. 78 B. 

It is impc^ble to mend nets bv 
using the ordinary netting stitch which 
is employed by most persons. What 
is term^ the fishermen’s mode of 
making the kfli^ is absolutely neces¬ 
sary. This was described fully on 
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p. 221. In mending a tom or damaged 
net, the first operation is to spreai] 
the net out as flatly as possible, with 
the loops in the same position with 
regcMrd to the mender as they iocre to 
the netter when the net loas made. In 
the COSO of a lawn-tennis net tljo comer 
or angle at which the net was com¬ 
menced must lie farthest from t!ie 
operator. The damaged or torn part 
must then l>e cut away in regular n)WB, 
as shown in Fig. S2 E, where tlie 
whole of tliat inirt represented by 


loop 2, then the twine should be taken 
between tl»e thumb and forefinger of 
the right hand, and a length m^ured 
equal to the distance from the knot at 

1 to just beyond the knot at a, this 
gives the exact length of twine re- 
quire<l to form the new loop from 1 to 
2; this new loop is caught on the 
little finger of the left hand, and 
pulled liack ; the point of the old loop 

2 mid tlie cord passing through it are 
held by the thumb and forefinger of 
the left liand. the loose twine is thrown 



dotted lines is supposed to have been 
removed. The slnirt ends of string 
that )ure knotted into the loops 2, 3, 
4, 5, and 6 must l>e unpicked, when 
those loops will remain uninjured; 
and the knots at 14, 15, 16, 17, and 
18 must also be unpicked, so as to 
liberate the loose ends of those loops 
that have been cut away ; but the 
knots at the sides of the part removed, 
vis. at 1, 13, 7, and 19, must be left, 
otherwise th(»e loops would be opened, 
whmh is not requisite. 

The mender should then take a 
short needle (one of those alike at 
both ends is m<xt convenient for mend¬ 
ing) ; fill it, but not over-full, with 
twine of the same size as that used for 
the original netting; or tvrine slightly 
finer may be employed, as, bring new, 
it will be strong^ than the old. Tlie 
end of the twine should then be 
fastened by a bend knot to the loop 
li the nee^e passed upwards through 


over to the left, the needle is brought 
to the right, and the knot is completed 
by passing the needle under the loop 
2 from right to left. In short, the 
loop 2 is taken up by the fishermen’s 
knot, only made on the little finger, 
inst^ of on a spool, the length of 
the twine required to form the new 
loop being ascertrined by measuring 
from 1 to < 1 . 

When tliCTe are a lai^e number of 
meshes to be filled in, a spool may be 
used, but when there are only a fewf 
it is neither necessaiy nor desirable to 
employ one. 

The new loops from 2 to 3, 3 to 4, 
4 to 5, and 5 to 6 are made in the 
same way, and then the side 6 to 7 
must be made by netting into 7 as 
into a loop. This completes the firat 
row of new loops. 

The second row has now to be netted 
into the first. If performed as re¬ 
commended, without a spool, it may 
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be worked backwards from right to 
left with great facility ; or the netting 
may be turned over on to the other 
aide, when the second row can be 
completed in the usual direction, from 
left to riglit. 

In tliis manner the space cut away 
must l>e filled up, until the last row 
is reached; tliis requires difl'erent 
treatment. In Fig. 82, !i rows of 
loops only are shown os liaving l>een 
removed. Wlien the second has 
entirely replaced, the twine will l)e 
attach^ to the knot at 18; to com¬ 
plete the repair psuss the needle through 
the loop 14, and secure it by a bend 
knot, 14 being the loop of the bend 
knot, and taking care tluit the side 13 
to 14 is of the proi>er length; then 
knit into loop 12 from 14, return to 
15, and so on, connecting the whole 
in the following order—11 to 16, 10 
to 17, 9 to 18, and lastly 8 to 19, 
which completes the repair. Of course 
the reparation of larger rents and more 
extensive damages is only an extension 
of the same proceeding as is here 
described with reference to throe rows 
of loops. The description of this pro¬ 
cess doubtless appears tedious, but the 
performance is, with a little practice, 
suf&ciently easy. (T.) 

Staking a Bound or Bag Net. 
To net a round net a loop is first made 
to net the first meshes upon. This 
loop can afterwards be drawn up tight 
(assuming the not may not have a hole 
in the bottom of it), or it may be cut 
away in which case the cut ends can 
be pulled out through the inner Ughts 
of the second row (now the first inner 
row), then drawn together and bound 
with string or worked into agrumnet. 
In making a bag net, about six meshes 
are sufficient for the first row, making 
the first small at the tapered end of 
tile mesh, the last two being worked 
loosely at the broad end. It will then 
be found that the first stitch of the 
second row will be fairly r^ulm* in 
sise, while in the third come 

even. Of course, if commencing with 
a% meshes, obU^ stitch^ must be 
a^ded wi^ succeeding rows. Tins is 


done by working two meslies on each 
loop of the previous row, or two on 
each alternate loop, according to the 
shape intended. 

Babbit Nets.—The purse rabbit 
net is stjuarc-worked on a 2 in. mesh 
stick, aiul as a rule there are 10 to 
12 rows of the same number of 
stitclies. Fine string is commonly 
used, but flax sewing twine, such as 
is made up in skeins, is suitA))le. The 
draw line cai» be carriwi through all 
the meshes round the neck of the net, 
having a metiil ring by which it can 
be pegge<l over the burrow. Or 4 
rings Oil! be put at even 8|)aces on 
the net and the string run through 
these, but in this case the string is 
pegg<^ over the burrow Mid not the 
rings. 

Preserving Nets.—(1) It is 
very iinporbiut that fishing nets 
should not be allowed to remain 
heaped up while they are wet, for if 
left so they will perish. They should 
be hung over lines or else turned over 
and the air let in the mass each day. 

(2) To preserve sea fishing nets (or 
sails) take 2 lb. salt, 2 lb. alum, 1 lb. 
clirume alum, and scald in 4 gal. 
of water. When the liquor a cold 
steep the nets in it for 24 hours, 
lifting or turning them three or four 
times. Tliis litjuur can be used for 
anotlier lot if it is brought up to 
strength by adding half the qi^ntity 
of the chemicals. To ton nets or sails 
take a good-sized iron pot such as will 
take the net and to the water in this 
add 4 lb. cutch or bark, and l)oil hard 
for two hours. If a new net, let it 
be in this prc|»ration (when cold) for 
two days. Take it out and hang up 
to drip and dry in the sun for one day. 
The sun is neces«vuy to fix the tannic 
acid. After the net has been used 
about two weeks, dip it in the bark 
again, but only for about a minute, 
then dry in the sun agiun. FMiing 
lines even when new need not be left 
in the bark solution more t^n a few 
minut&t, then dried in the sun. Cutoh 
or catechu, it may be ei^luned, is a 
i solution of tannm acid which v^tohle 
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fibre will absorb and hold well, but 
cotton and what is termed cellulose 
fibres do >iot take it so well and they 
have to l)e re*<lone at periods accortling 
to the use they liavc. Cutch can 
usually be obtained from rope-ware¬ 
houses, and is kept by some fish sales¬ 
men. 

(;l) Kabbit or other land nets can 
1)6 treated as just explained, but tlie 
nets should l>e well wetted in plain 
water first. Virst put the nets to 
soak in water, then make a 10 iier 
cent- solution of cutch (catechu) or 
gambler. Vut tliis in the vessel with 
the water to cover the nets, and after 
putting the soaked nets in it, let the 
whole stay overnight. The ue.xt day 
remove the nets and put them in a 
bath of water containing 4 per cent, 
of bichromate of soda or pobisli, luke¬ 
warm, and move them about in this 
for half an hour. Now wash the nets 
in plain water and dry in the air. 
They will have assinned a nice brown 
tan colour. Tlie iiercentages arc l)aKed 
on the weight of the goods. It should 
be noted that the chief jioints are : 
To ^/ell wet the nets first and sejueeze 
out excess water : put the nets direct 
from the first to second bath, not 
putting them in water between. 

(4) Such nets as those used for 
tennis and cricket can lie preserved 
with tar. Take 1 part- of mtod Utr 
and thin it with 4 pirts of benzine, 
in a tub. Dip the nets in, work them 
about a little time to let the solution 
penetrate, then hang in the air to dry. 

(6) An American journal sbktes that 
fiehirirr nets can lie preserved by steep¬ 
ing i*uum ui melted paraffin wax. 


Oils and Fats. 

(See also Candlk-Making, Lubri¬ 
cants, Paints, Soap-Making, 
and Varnishes.) 

The following information is con¬ 
densed from the CJantor Lectures 
of Dr. J. Ijcwkowitsch by permission 
of the Royal Society of Arts. 

Vegetable Oils and Fats.— 
The moilern processes of obtaining 
oils <livi(lc themselves naturally into 
two classes— 

I. Itccovery of oils by expression. 

II. Recovery of oils by extraction 
with volatile solvents. 

Common to l)oth processes is the 
machinery required for the preliminary 
treatment of the fruit or seeds. 

Recovery of (HU by Earprexsion .— 
The seed entering the oil mill from 
the silos is reduced to “ meal ” on 
pissing through crushing machinery. 
The comminuted seed is either ex¬ 
pressed iu this state (production of oils 
for edible purposes), or conv^ed by 
means of an elevator into a kettle in 
which the seed is warmed (production 
of oils for manufacturing purposes) by 
means of steam which causes the cells 
to burst rapidly, renders the oil more 
fluid, and perhaps also helps to coagu¬ 
late some albuminoid matter, all these 
operations combining to facilitate the 
subsequent moulding of the meal into 
cak^. 

On opening a slide, an exactly 
measured quantity of heated seed then 
foils out, and drops into a measuring 
box. On being ^awn forward this 
allows the seed to fall on to a pre^- 
cloth of the desired shape of the oil¬ 
cake. By a preliminary pressing 
sufficient consistence is given to the 
cake, so that it can be carried wrapped 
in the cloth to the hydraulic press. 
This consists, in one ^stem of seed- 
crushing, of an open press, fitted with 
about 16 iron j^sa plat^, between 
which the cakes are inserted hy work¬ 
men. The press is |»cked wi^ cakes 
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until full; the rara is then driven up 
by machinery, at first with the help of 
an accumuhitor, and finally by hy¬ 
draulic pumps. The oil exudes from 
the meal, drains off, and is collected 
in tanks below the press or set of 
presses which are generally arranged 
in a battery of four presses. After re¬ 
leasing the pressure the cakes are 
taken out and the edges wliich ai'e 
soft and oily are trimmwl off in a cake¬ 
paring machine. Obvioudy the cjikes 
retain a certain quantity of oil, anti in 
the case of those seeds which contain 
a large amount of oil, such as ©islor 
seed, a second expression is ref|uired. 
In such cases the liard cjikes are broken 
up in a cake-bre<aking miuihine, wlnl.»t 
the softer cake-pfirings are tritumted 
in a special miichine, or an edge-runner 
mill is used for the same purpose. 

The first expression of seeds tliat are 
rich in oil, such as those containing 
more than 40 per cent., lea<is to some 
difficulties in the open h^’drauiic press 
since the oily meal causes “ spueing,” 
i.e. the soft moss is apt to exude 
through the cloth. Hence in mcKlern 
installations, seeds of this kind are 
frequently expressed in a “ clodding- 
press,” i.e. a hydraulic press provided 
with a circular box or cage into which 
the material U 5 filler!. The Ixix is 
either constructed of metal staves 
(vertical steel bars), held together by 
a number of steel rings, or consists of 
a cylinder liaving a la^e num\>er of 
peHoratiuns. 

Re,covcry of the Oils by Extraction 
with VoiMiU BUvenU .—The second 
class of processes for obtaining oils and 
from fruits or seeds is represented 
ly the so-called “extracting processes,” 
and is very largely employed in the 
extraction of olive-oil, marc and palm 
kernel oil from palm kernels, raj)e-oil 
from rape seed, and castor-oil from 
castor seed. 

The solvents employed on a large 
scale are almost exclusively ftctroleum 
ether and carbon bisulphide ; ordinary 
ether must be considered xa altogether 
outside the mn^ of the solvents used 
on a large scale owing to the consider- 


I able loss of solvent involved, and 
! furthermore on account of the great 
j danger of fire. The same danger 
: attaches, altliough in a somewhat 
: mujor degree to the employment of 
; iwtroleum ether. More diminished 
' still is the <langer of an iuflagration in 
I the case of carlion bisulplude; as this 
' solvent is hcjivier tlian water, the 
1 vapours are less Ikible to come in con- 
: tiict with an o|)eu flame. Hence, 

; oarlK>n bisulphide is largely employed 
j for the extraction of oil, notably for 
; the extraction of the marc of ohves. 
i Still, owing to the physiological effect 
this solvent has upon the workmen, 

’ coupled with the danger causetl by 
j the action <jf impure carbon bisulphide 
j on iron, wiiich has frequently led to 
• cemflagratious, the employment of car* 

; l)on bisulphide is restricted. 

1 An idejil solvent would be carbon 
j letrachloriile, which is non-inflam- 
, mable and h.i3 the further a^lvant^e of 
; l>eing heavier than water. Itshighprice 
j lias, however, hitherto prevented its 
; technical appliciition. Furthermore, 
j its physiological effect (similar to that 
, of chloroform) on the workmen would 
j seem to prevent its general application, 
i The type of apparatus employed on 
I a large scale dejiends on the tempera- 
I turo at which tlie extraction is carried 
out. In the case of cold extraction 
(preferable as regards fire risk), the 
j seed is placed in a series of closed 
i vessels, tlxrough which the solvent 
' percolates on the counter-current 
i system. The liattery of vessels is so 
arranged tluit any one vessel can be 
' made the last of the series, ready to 
i discharge the e.\tracted meal, and to 
I 1)6 refilled with fresh meal, so that 
: with the exception of the time re- 
‘ quired for charging and discharging, 

. the process is practically a continuous 
! one. The solution of extracted oil or 
j fat is then transferred to a steam- 
1 heated still, where the solvent is 
j driven off and recovered ly oonden- 
: sing the vapours in a cooling coU. 

; Thus the same quantity of solvent is 
: used over and over again. The last 
I traces of volatile solvent in the oil or 
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fal arc driven off by a current of o|>en 
steam wliich is bl<iwn through the hot 
oil or fat. The extracting prcccsscB in 
the hot arc carried out in a special 
ap|xiratus. 

Tlie principle involved in more ela¬ 
borate forms of plant employed on a 1 
large scale is exemplified l>y tlui well- : 
known Soxhlet extrictor. The ex- : 
traction here takes place continuously ' 
with a limited amount of sohent 
chargwl once for all iulo the afipiriitus. 
When the seed is deemed completely ' 
exhausted, the vessel cont-nning the 
seed is disconnected by closing taps 
liotwccn the oil-containing vessel and 
the condenser, so that the voliUile 
solvent win lx‘ immediately <lisUlled 
off ami condensed, wliilst the seed- 
contoining vessel is freed from the last 
traces of volatile solvent by o|)en 
stciun, and emptieil and recharged with 
fresh setsl. More compict still are 
extrsMilors illnstrsited by that form of 
laboratory apfiarjitus in wdiich the 
meal-containing vessel is pkiced inside 
tlie fljusk charged with the solvent. 
Thus, in some form of extractors, a 
Ixiskct containing the crushed seed is 
jilaccd on a suji|M)rt at some height 
alxive the bottom of the vessel cliarged 
with the solvent, so tliat on heating, 
the vapours of the solvent ixiss througli 
and round the seed, whilst tliat por¬ 
tion which leaves the vessel in form 
of vapour is condensed in a separate i 
comleuser from which the liquefied ; 
solvent falls back and percolates the , 
seed. Finally, wdien the meal is i 
exhausted, the solvent is driven off, 
and the condeiiseil solvent collected 
in a sepirate vessel. | 

In special cases, notably so in tlie i 
case of olive-oil, a combination of the | 
two processes described coramends i 
itself. The com\>ined method consists 
in expressing most of tlie oil in the 
cold (for edible purposes), and then 
extracting the partially expressed 
material with volatile solvents, in 
order to recover the oil left in the 
press cak^. This combined proces.-! 
is known on the Continent under the 
name “huilerie mixte." 


Animal Oils and Fats.— Animal 
oils and fats are usually obtained in a 
very simple manner by heating those 
parts of the aniuials wliich contain the 
oil or fat, so as to Ciiuso bursting of 
the fat-c.oniainiug cells. The older 
rough and rcaily methods of heating 
the adipose tissue over free fire may 
l>e considered as almost extinct in 
this country, but it is still lieirig prac¬ 
tised in small establishments on the 
Continent. The nuisance w’hich fol¬ 
lows in the w<iko of a manufacturing 
f)roccss of tliis kind Ivis naturally led 
to stringent regulations on the part of 
the sanitary authorities. 

The rendering of tallow from the 
“ rough fat,” >i.s it comes from the 
slaugliterhouses to the rendering estuh- 
lishmcnts, is now Ccirrietl out under 
sucli conditions tliat no serious ohjee- 
tions can he raised from a sanitary 
jM)int of view. The simidest metliod 
for obtaining tallow for technical j)ur- 
{K)se8, is to tlmiw tlie rough fat int% 
covered lead-lined vessels provided 
with steam coils, outlet taps, a trap¬ 
door for dialling the rough fat, and 
a wiile outlet through which any olVen- 
siv(? va[)our8 that may Ixj given off are 
conducted through closed jiipes to the 
chimney slack, or boiler, or fire grate. 
Hot water is then run on to the fat, 
and the steam turned on. After heat- 
^ ing for a sulticicnt length of time the 
steam is shut off, when the clear 
melted fat rises to the top. It can 
then bo tlrawn oft' ready for use, or 
into another vessel for further purifi¬ 
cation (refilling, bleaching). The ani¬ 
mal tissue, etc., still conbiining con¬ 
siderable quantities of fat, is lioiled 
up ^aiu with steam, after a few jier 
cent, of dilute sulphuric acid liave 
lieeii aildcd, whereby the cell mem- 
1 branos are “cut,” so that they jiart 
i more readily with the remainder of 
the occluded fill. 

A uumlier of apparatus iiave been 
des^iiod in wliich the tallow is melted 
I in closed vessels under pressure. Suck 
vessels—termed dusters—consist es- 
senthdly of a vertical Ixiiler provided 
with a false perforated bottom, and 
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constructed to withstand a pressure of 
several atmospheres. Live steam is 
turned into the boiler below the per* 
forated bottom on which the rough fat 
rests. At the elevated temperature 
the mass parts readily with its occluded 
fot, and in a shorter time than by 
steaming at the ordinary pressure. 
The first apparatus of tliis kind (de¬ 
signed by Wilson) has servetl as prr>to- 
type for a numl)er of more or less 
com]>licated d^jesters now in use. 

The rendering (»f lard in the large 
packing-houses in the United .States is 
carried out on similar lines. 

Purification.—The oils and fats 
thus obtained are in their fresh 
state practically neutral. If care 
be exercised in the process of ren¬ 
dering animal oils and fats, the 
fatty matter is very often suificiently 
pure to be immediately worked up in 
those industries to which they serve 
as itbw materials. If, however, they 
■re allowed to remain in contact with 
animal tissue, they are liable to very 
rapid deterioration. Thus, freshly 
rendered lard or suet, or even whale 
oil, will keep sweet for a very long 
time if {nrotected from light, air, and 
moisture, whereas the same materials 
through prolonged contact with pu- 
trescible animal matter Ijecome dark 
in colour, and rich in free fatty 
adds. 

The vegetable oils obtained by ex¬ 
pression contain frequently mucilagin¬ 
ous matter and other impurities, such 
as vegetable fibres, which pass through 
the press cloths. There are also ad¬ 
mixed with the oils traces of moisture, 
which render them somewhat turbid, 
d^k, and unfit for immediate use ; 
not only for the table, but also for 
manufacturing purposes. Formerly 
these impuriti^ were removed from 
edible oils, such as olive-oils, by the 
simple method of allowic^ the oils to 
rest for some length of time, when 
moisture and the mucilai^nouB 
majtter, etc., would settle out. This 
crufle process is no longer employed 
in Ja^e establishments, the clarifying 
.•df the oils being much shortened by 


filtering through a filter press, or 
brigliteuiug by blowing with air. 

Other crude oils retjuire more elabo¬ 
rate purification (refining) before they 
are placed on the market. Notable 
examples of this kind are cottou-secd- 
I oil and rape-oil. A sample of Egyptian 
; crude cotton-seed-oil expressed direct 
from the cru8he<l seed may range in 
I colour from a ruby red to almost black, 

! due to the dark brown colouring matter 
i contained in the cells of the cotton 
.seed. The oil is refined by treatment 
' with dilute caustic soda; the latter 
i combines with the colouring mattei- 
I and the free fatty acids in the oil and 
I forms a precipitate which falls down 
I on standing, leaving the oil clear and 
I l»*ight. Tliis crude rape-oil, again, is 
I refined by treatment with concentrated 
! sulphuric acid, and yields the refined 
: oils. 

Bleaching. — The methods of 
1 bleaching or decolorisiug oils also 
i vary with each kind of oil or fat. A 
I brief description may be given of Hie 
I methods employed. 

! Bleaching by sunlight, one of the 
I oldest proc^ses, is naturally only 
; feasible on a small scale, as the length 
I of time and the space required to ex- 
! pose as lai^'e a surface as possible 
' must naturally be costly. Still, in 
i some cases, as in the bleaching of 
i beeswax or in the bleaching of linseed- 
' oil for artists’ use, this method is being 
practised. Since the fatty matter 
undergoes practically no change, the 
pnxlucts do not suffer as much as they 
would in the chemical processes of 
bleaching. 

Bleaching by the aid of chemicals 
' requires great circumspection, the 
object of bleachit^ being merely to 
destroy foreign substances, which im¬ 
part a dark colour, or other undesir¬ 
able properties to the oil or fat. The 
cliief attention of the operator must 
therefore be directed to so treating 
the raw material that the fatty matter 
itself is not acted upon. For thia 
purpose, the amount of chemicals must 
be limited to the suudlest (x^sible 
quantity, the temperature at which 
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they urc allowed t-o act must be Ji« 
low as possible, and the time of inter¬ 
action must be as short as possible. 

(jenenil methods of bleaching chemi¬ 
cally, are -^ 1 ) llleacliing by means of 
<jxygen ; ( 2 ) bleaching l)y means of 
cliiorine. 

( 1 ) lileaching by means of ozone or 
oxygen ga» is still tfX) uncertain a pro- i 
cess to 1 k 5 widely u.-.cd i>n a large scale, ' 
and is only j)ractise<l in .■'Oine specwl 
instiiioes. 1 have examined several 
ozone ])rocesses, but although at the 
first moment tliey seemed to ettect 
the lileaching satisfactorily, yet after a 
time the oils darkenwl, as the tech¬ 
nical term runs, the coloiir ‘‘ reverted." ‘, 

lileaching by mejms of oxygen in ' 
Hiatu tiaHrnidi is cliictly etrccted by ; 
employing manganese dioxi«le or potas- \ 
slum bicliromato and sulphuric su-id. j 

(2) In tlie processes <if blosnihiug hy i 
means of chlorine, bl(««;hmg powder, 
or potassium bichromate un<l hydro¬ 
chloric acid are u.sed. 

No general rule ( 5 an be laid down as 
to which process should lie einidoyed 
in each given case, although it may l)C 
stated that tallow is l)est bleached by 
means of manganese dio.\i<le, and palm- 
oil by means of bichromate and hydni- 
chloric acid. 

The object of bleacliing is not only 
to remove colouring matters for the 
time lieiug, but to remove them ho 
efficiently that the colour, or even a 
dark shmle, will not “revert” some 
time after the fat or oil lias been 
bleached. Patents claiming to effect 
tliis object appear annually iu great 
iiumliers, and tUsappear again when 
experience lias shown that the colour¬ 
ing matter does “revert” to a larger 
or smaller extent after the matenal 
has, o.g. been converted into soap. 
Thus one of the simplest and most 
frequently practised processes, tliat of 
bleaching tallow, do^ not produce 
soaps as good in colour oh those made 
from the freshly rendered tallow. 
Not only must each kind of fat or oil 
be consid^d a special problem, but 
frequently different varieties of one 
and the same oil are apt to cause the 


same difficulties as would a new oil or 
fat. To mention an example, the 
bleaching of the softer kinds of palm- 
oil, such as “Lagos” or “Old Cala¬ 
bar,” offers very little difficulty. But 
the liarcier kinds of palm oil, such as 
C’ongo oil, have hitherto withstood all 
attempts to bleach them. 

Thcabiive methods of bleaching are, 
however, inailmissible in the case of 
tliose oils and fats which are intended 
for efiibft purj/os€K. In tliese cases 
we must rely chiefly on physical 
melluKls. The oils intended for edible 
pui 7 x>ses must mit even IfC expressed 
while hot, and tlie employment of 
chemicals involving the use of acids 
must Ihj altogether excluded, as they 
impart an ohje<;tionable flavour which 
would render the proiluct useless for 
edible purposes. Treatment with al¬ 
kalies in one form or another can only 
lie resorted to in a veiy moderate 
degree as, for instance, iii the refinii^ 
of cotton-seed-oil for the table. ^ 

The absence of free fatty acids in 
edible oils and fats is a very important 
desi<leratum. Hence, in all refining 
processes, the complete rcmov’al of free 
fatty acids and of the objectionable 
products which seem to follow in the 
wake of the once formed free fatty 
acids, namely, those which impart to 
the oil the properties we comprise 
under the term “ ranciility,” is the 
chief aim of the mauuf^turiug pro¬ 
cesses. Alkalies and alkaline earths 
are almost exclusively used for these 
purposes. 

The physical method consists chiefly 
in filtering, with a view to brightening 
the oils by tlie removal of the adhering 
moisture and suspended matter of an 
albuminoid character, and, if colouring 
matter is to be eliminated at the same 
time, in treating with either charcail 
or fuller’s earth. The latter proce^ 
is, of course, followed by filtration, in 
order to get rid of the charcoal or 
fuller’s earth, which absorb and retain 
the colourir^ matters. 

A further requwite of edible oils is 
tliat they should not congeal at tem¬ 
peratures near the freedog-point. 
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Mosil olive-oil« jjracticiilly fullil this 
(leiiiand. In the case of cotton-sewl- 
oil, ln)\vever, which is at present used 
in enoi'mouH tjuaiitities sis an edible 
oil, or for adulterating high*class e<Uhle 
<«ls, a solid j:)ortion, tenned “stear* | 
iiie,” separates out at a teinporaluro 
of alM)ut 50*^ F. i 

In oixier to render cottoii-seed-()il ' 
suibible for the hvble, tliis “ stcariuo ” 
is removed ; as the technit^al term 
runs, the oil is “ deinargarinated.” 

Originally the procu-sof “ deui.4rga* 
rination ” was a uatural j)rooes,s, ati<l 
consiKle<l in allownig the oil to sUuid 
in large ves^eh duiing the winter, 
when the “ stearine ” settled out as a 
solid mass at the Ijottoin of the vc-'sel, 
so that the supernatant clear oil ct*uhl 
bedi'awn off. Hence, such “ stcarmo* 
freed ” or “ demargarinaled ” oils arc 
designate<l “ winter oih.” 

This simple process has, however, 
bc'come too cxf>ensive, owifig to the 
large amount of capital locked up in 
the euormousquantitiesof cotton-sced* 
oil that had to Ije stored. Hence, 
more rapid processes Iiave Ijeen intro* 
ducml. The.se consist in artificially 
refriger.iUtig the oil, and filtering oil* 
the “ .stesirine ” thi*ough fdt(‘r-presse.s, 
or removing it by pre.>.sure in liydiuulic 
presses. It neetl hardly Ijc abided 
that in the latter case the whole pro* 
cess must 1)0 carried out in arliiicially 
cooled rooms. 

Throi^h the introduction of de- ' 
margarinating processes, oils which 
were objectionalde as table oils on 
account of their scjunitiug ‘ ‘ stearine,” 
aee being added to the range of e«lible 
oils. Such oils are anmliis oil, and ' 
notably tliat class of Tunisian olive- 
oils which hitherto eould not 1 >6 mixed 
with the finest Italian and French 
olive-oils, owing to their l)eing excep¬ 
tionally rich iu “ stearine." 

Margarine.—Margarine consists ; 
efalefiy of a mixture of animal and | 
y^etable fats. The animal fats are 
prepared from the freshest beef fat or 
hog fat. That obtained from Ijeef fat ' 
is known as oleomai^rine” ; that 
from hogs—neutral laid—is chieHy 


cmjdoycd in the United Sbvtes. The 
vegetable oils are cotton-see<l-oil, 
ar.ichis oil, and se.sain6 oil. The vege¬ 
table oil must be devoid of free fatty 
acids and should not possess any un- 
pleasjtnt flavour. Thus, neither maize 
oil, nor even cotton-seed-oil, can be 
used fur the liiiest and best brands of 
margarine, sis the jiarticular flavour 
of these oils would l>c noticeable in 
the linisbed product. 

For the production of oleomargarine, 
the rough fat is rcra<»vetl from the 
sl.iuglitoreil animal as <juick]y as 
}K)s.^ib]e and hrouglit into the works, 
wijerc it is sorted and I he kidney fat 
is selccteil. Tins, is cairelully w.ishcd 
with warm water and tinjrovighly 
clea!ie<l. The cleaned fat is then 
ln’ought immediately into large, well- 
am*d, artilicially comPhI rooms to dry 
au<l lianlen, l»eing alloweil to lung 
there suspeinled fnaa tin hook^ for 
several hours. Another process to 
secure rapid hardening is to immcise 
the fat hr^t into iced w’ater. 

The hard fat is next cut up and 
shreddeil in a shredding machine, and 
llicn gi'ound l)etw'een rollers. The 
disintegrated mass is immediaUdy iii- 
tHMlueed into tin-line<l, jacketed 
^•css(‘ls, at a temperature not excelling 
4r)‘^C., thift tenifierature leiug main¬ 
tained by liot W’ater coubdned in the 
jacket. 

At the temperature of 45"^ C., only 
a portion of the fat contained in the 
animal tissues sej)arate8 on the top of 
the comminuted rough fat. The 
Bottling and clearing is assisted by 
scattering sfilt over tlie surface of the 
melted fat. This melteil ]K)rtiou, 
appropriately termed “premier jus,” 
is carefully syphoned ofl* and run into 
clean bannls to l»e .sent to the mar¬ 
garine works projier for furtlier treat¬ 
ment. The “premier jus,” is not 
the wliole of the fat contained in the 
charge, Imt only the first portion that 
will exude at a temperature of 45” C.; 
the remainder of the fat is recovered 
from the scraps for other purposes 
which do not interest us here. 

If the margarine lie produced in the 
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same works, the “premier jus” is 
allowed to run into slmllow, tin-lined 
trays, arranged in tiers in a cooled 
room, when the bulk of the “ stetirine ” 
Hciximtcs f)Ut in a crystidline condition. 
For the Iwst qualities of margarine, 
the “premier jus” is nniielted, and 
allowed once more to settle out, after 
salt lias Ijcon ad<led, whereby the last 
traces of membrane and tissue are 
precipitated. The cleared fat is 
allowed to run into large vats, in 
which it stands from three to five days, 
at a temperature suitable for tlie crys- 
talU^iltiou of the “ stearine.” 

The crystallised ituiss from the tins 
is immediately imt U)) into small pieces 
weighing aliout lb. each. Tlicse are 
wnip})t‘d in canvas clot hs, .uid arc then 
put itito hydraulic presse-<. In lar^e 
works, where the “ preinieT jus ” has 
be(*n allowed to crystalhM‘ in huge 
vats, the wh<)le cr^vtallised mass is 
stirred up isito a homogeucous pulf) 
w’hich is wheeled to the pi*o.>se.s and 
jwcked into them in small pieces, 
wnipped in canvas cloth, liolding 
al>o<it 'i lb. eitch. 

The oleoinai’gariiie—“ oleo-oil,” as 
it is tei'metl in the United Stales— 
runs out. into tanks below the jiresses, 
to be worked up for margarine. The 
solid portion which remaiu.s in the 
presses is sold Jis tallow stearine. 

This oleomargarine is the chief raw 
material for the manufiicturo butter 
BubsUtutes. It is mixed in speciiil 
churning machino.s of tlas vanous 
types, with vegetable oils and fats and 
milk. 

The milk department forms, there¬ 
fore, a 8ul>BtantiaI portion of the 
margarine works. On its arrival from 
the forms the milk must be ‘ ‘ pasteur¬ 
ised.” As a rule the cream lias been 
taken off before the milk reaches the 
works, otherwise it is removed by 
means of a centrifugal machine. 

Tlie milk is run, together with the 
melted oleomaigarine and the v^- 
table oils admixed in accurately 
weighed off proportions, into churns, 
in which the whole muss is thoroughly 
blended. Tlie churning macliines 


I consist of oval jacketed vessels, pro- 
I vided with one or two sets of stirring 
j and mixing gear. During the process 
! of churning a constant temperature is 
! maintained by means of steam sent 
1 tlirough the jacket of the chum. 

! The object of churning, besides tho- 
! roughly mixing the ingredients, is to 
ilestroy the tendency of the oleo- 
luiirgarine to crj'stallise, and to pro¬ 
duce a complete emulsion by pulveris¬ 
ing the mixture into single globules, 
such as butter fat forms in milk. 
When the mass is thoroughly churned, 
the steam i.s turned off, and the warm 
niaterud i?. cooh^d by cold water scut 
tlirougli the jacket. 

1 From the churn the cooled mar¬ 
garine is run through wooden shoots 
into citoling tanks. Whilst running 
out of the churn the margarine is met 
in the ^llOots by a current of ice-cold 
, water, delivered under higli pressure, 
so that the mass is completely pul¬ 
verised. The disintegrated globules, 
aftei' solidifying, somewluit resemble 
butter gnuiules. 

i In small works the c(*oliug tanks 
! are built of marble ; in larger works 
1 they simjily c(.>nsi»t of largo wooden 
tanks. In other works they form very 
; large storage vessels, built up of tiles. 

I The solidified margarine is taken out 
i by spades, or by long-liandled wooden 
' spoons, and j)laced in wooden wagons, 
where the admixed water is allowed 
to drain off. These wj^'ons are con¬ 
veyed to large knea<Ung-machmes, 
consisting of liuge, circular wooden 
tables which n>tate slowly, whilst at 
the same time a set of conical, fluted, 
or specially-shaped rollers move along 
the top of the revolving tables. The 
I margarine is slowly but thoroughly 
; worked through, so that the particles 
I become homogeueous throughout the 
I whole mass. At this stage colouring 
j matters are admixed, 
j The margarine is then salted to 
taste, and submitted to a further 
thoroi^h kneading and mixing either 
on a similar nuiclune, or in a specially- 
constructed churning machine. 

The maigariue is finally moulded 
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into lumps, i»bB, rolls, or any other 
desired shape. Like butter, margarine 
contains water ; the proportion of this 
should however not exceed 10 to 12 
per cent, in well-made preparations. | 

The object of the margarine manu- j 
faoturer is, naturally, to make his ; 
product resemble butter as nearly as | 
possible. In order to take away the ' 
“tallo’^" or exclusively “fatty”' 
taste of the material, some manufac¬ 
turers, provided the law permit, a^ld ' 
butter itself. Others add small (juan- 
tities of butyric acid, or specially ; 
prepared compounds. i 

An important point is to produce , 
mazarine which will fn>th and 
“ brown” when heated, so that even 
in cooking the nearest approach to 
butter is reached. As the property : 
of butter of ‘ ‘ browning ” and frothing 
is due to case'iu and milk sugar, it is 
evident that the more milk in used in 
the manufacture of margarine, the 
nearer will the product approximate 
to butter. This expedient is laigely ; 
used in this country, t)ut on the Con¬ 
tinent, where the law forbids the i 
addition of more than a strictly limited ; 
quantity of milk, or its corresponding 
quantity of butter-fat, a number of 
curious patents have l>een taken out 
for substance purporting to impart 
the desired properiy to margarine. 
O^iQ and other albuminoids are pro¬ 
minent amongst them. Even the use 
of beeswax tmd vegetable waxes has 
been {Mktented, although the employ¬ 
ment of such substances must be 
deprecated, as they seriously reduce 
the digestibility of margarine. 

Lard SubgtitiUa. —^The manufacture 
of lard substitutes is in many respects 
similar to that of butter aul^stitutes, 
although it is much simpler, since 
lud substitutes contain no water, and 
merely represent a mixture of fats. 
TIm basis of the lard substitutes should 
be, of course, lard, with which other 
oilii and fats, such as cotton-seed-oil 
and beef fat are mtermixed in the 
melted state. 

The enormous quantities of lard 
sttlntitutes that are produced necessi* 


I tate rapid cooling of the mass. The 
simple process of allowing to cool 
: spontaneously in large vessels is too 
expensive; hence, special cooling 
machinery is employed. 

In the early days of this industry 
the manufacturers of lard substitutes 
sailed more clo.sely to the wind than 
the margarine manufacturer. The 
lard substitutes sold under such names 
as “refined lard,” “compound lard,” 
were frecjuently found to contain no 
lard wliatevor, l)eiug nothing else than 
judiciously prepared mixtures of beef 
stearine—the l>y-produ(;t of the mar¬ 
garine manufacture—ai\d cotton-seed- 
oil and other vegetable oils. Here 
also legislation has kul to step in to 
protect the public. 

The detection of cotton-seed-oil in 
lard became, therefore, one of the 
most important problems of the 
public analyst. A rapid means of 
detecting it is Halpheii's t^t, which 
reveals the presence of cottun-seed-oU 
by a red coloration. However, too 
much reliance should not be placed 
on a rapid test like this, since the 
adulterator lias ^ways been able to 
keep pace with the latest difKSoveries 
of science, and lias succeeded in nulli¬ 
fying the mdications of this test by 
treating cotton-seed-oil in such a 
manner that it no longer shows the 
characteristic red coloration. More¬ 
over, some help has accrued to the 
adulterator throi^h the fact that lani 
from hogs fed on cotton-seed cake 
exhibits a colour reaction similar to 
that which lard shows which has 
actually been adulterated with cotton- 
seed-oil. 

Vei^etahle Butter. —A third kind of 
edible fats manufactured on a lai^ 
I scale are vegcUMe hutiert and the haid 
fats derived therefrom, which I com¬ 
prise under the name ‘ ‘ chocotaU faU.’' 
Vegetable butters were firat made from 
cocoa nut oil and palm nut oil, and 
prepared for the Indian market, where 
: the native population are forbidden 
I their religious tenets to consume 
I animal fats. Latterly this Testable 
I butter has, under a variety of fancy 
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names, such as* “ lactine,” ‘*vegeta- 
Uue,” “ cocoaliue,” “ laureol,” “ nuco- 
line,” “albeue,” “palmiue,” “cocose,” 
etc., found extensire use at home in 
confectionery and in the manufacture 
of margarine, and—it must be feared 
—is also finding a grt)W'ing outlet for 
adulterating cow’s butter. Fn>m these 
vegetable butters ‘ ‘ chocolate fats ” 
tun obtained. The natural chocolate 
fat i-«, of course, “ cacao butter," 
wliich is expressed from the c(K*oa 
lieaiis in the course of prepiriug cocoa. 
As more caca«> butter is ol»taincd from 
the l)ean tliun a properly constituted 
chocolate should contain, a suqjlus <if 
cacao butter accuniulatcs in a cocoa 
works. This surjJus is worked up 
into cheaper kinds of chocolate. Thus 
demaml lias lieen created for cacao 
butter. As the natural supply does 
not Butficc, and moreover as cacao 
butter is the most expensive fat, being 
even dearer Lliau ordinary cow’s butter, 
there soon arose a demand for a cheap 
substitute of genuine caeax) butter. 

Animal fats, such as tallovr, are 
un'^uitable for chocolate manufacture, 
as if not very carefully refined they 
are apt to impart an unpleasant flavour 
(“animal flavour”) to the finished 
chocolate. 

The best chocolate fat substitutes 
must, therefore, be prepared from 
v^etable &t8. At pr^eut the most 
suitable substitutes are manufactured 
from cocoanut and palm nut oils, by 
removing the softer portions of cocoa* 
nut and palm nut oils in a similar 
manner as is done in the case of work¬ 
ing up the “ premier jus.” The cocoa- 
nut and palm nut oils are allowed to 
crystallise at a sightly elevated tem¬ 
perature, and the crystallised mass is 
expressed in hydraulic presses. 
Whereas in the manufacture of oleo¬ 
margarine the liquid portion is re- 
quit^, in the present case the hard 
nuuis left in the press, termed “ cocoa- 
nut 8tearine,”or “ uutstearine,” 
is the desired product. 

These chocolate &t8 have the draw¬ 
back that their melting point is some¬ 
what low. Of course, the more of the 


softer portion is expr^sed from the 
cocoanut oil and palm nut oil, the 
higher will be the melting point. 
But since the brands having a high 
melting point are somewhat cc^tly, 
j)!oduct8 of lower melting point find 
ready entrance into chocolate works, 
and it is therefore easy to understand 
why so many kinds of chocolate be¬ 
come ^oft in the pocket, or even when 
hehl in the hand. 

in order to impart greater hardness 
to the chocolate fats they in their 
turn are “ stiffened, ” i.e. adulterated 
with small <{uantitiefi of animal hits, 
such as tallow', tallow-stearine, etc. It 
lias even l>een stated tliat Japan wax is 
admixed in order to raise the melting 
point. Also mineral wa.ves like para¬ 
ffin ‘wax, ceresin, have been admixed 
for “ stifTeuing ” purposes, but these 
should 1>e totally excluded as they are 
indigestible. 

The prc])anitiou of suitable chocolate 
fats fn)iu vegetable fats of a bigh^ 
melting (loint than cocoanut oil or 
palm nut oil would, in my opinion, 
bring us nearer to the solution of the 
problem. 1 would suggest for this 
purpose the working up of some 
tropical vegetable fats, such as nuugosa 
oil, mowrah seed oil, etc. 

Boiled OUb.—T he value of the 
drying oils rests on a remtu'kable 
]>roperty they possess, viz. that of 
absorbing oxygen from the air. Lizt- 
see<l-oil is capable of taking up as much 
as 20 per cent, of its own weight in 
the course of al)out three days, passing 
from its oily state through an inter- 
meiliate stage of a viscous, then tacky 
substance, until it is converted into a 
thin, elastic, flexible skin. The 
rapidity of drying can be much accele¬ 
rated by the process of “boiling” the 
oil, that is, heating the oil with certain 
metallic oxides to a high temperature. 

Although several centuries have 
elapsed since this discovery was made, 
we are still unable fully to understand 
the chemical change which takes place 
when an oil boiled with metallic oxide 
dries. 

For some time it was assumed that 
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the oil itself became oxidised, the gly- 
ceridic part of the oil Ixjing attacked 
in the first instance. But tliis view 
must be rejected as erroneous, since 
“ boiled ” oil retains almost its whole 
quaittity of glycerin. Moreover, prac¬ 
tice liiis almost showtx that the glycer- 
idic pixrt of boiled oil is a necessary in- 
greclicnt, and several atlemi)ts, for 
which patents have l>ecn taken out, to 
prepare Iwilod oils from the fatty acitls 
aftCT the removal of tlie glycerin, Irnve 
led to useless products. 'I’he explana¬ 
tion was then suggo.sted that the mo- 
tallic oxides act as oxygon cixrriers 
during the boiling, hut the pro(!ess of 
boiling certainly does not consihl in an 
oxidation of the oil, since if oxidation 
really does hike pW;e, it cannot e.xceod ! 
a very slight amount. In the investi¬ 
gation of an ozone process, I liave 
noticed tliat oils ti-eiited witli oxygen 
acquire all the profK;rtie.N of l«)ilod 
oils although chemically speaking they 
hatl undergone a very slight clumge 
only. 

Furthermore, recent progress ixa-s 
shown tliat a high tenqKjratui’e is i»)t 
required for the jjreparation of boiled 
oils, as we are able toobfiiin oils ha\'iug 
the pniperty of ls>iled oils by cjirefully 
grinding linseed-oil in the cohl with 
mangiinese liurate. 

Much lower temperatures than are 
required in the old f>rocess of lH>iiing 
have been found sutficicut. Thus at 
present the bulk of the Ixiiled oils is 
obtained by heating linseed-oil with 
driers to a temperature of 150'^C. only. 
The process iscarrietl out by introduc¬ 
ing the oil into a cylindrical vessel, 
provided with a heating coil and an 
^toting gear, so as to produce an inti¬ 
mate iutermixture between oil and 
drier whilst they are heated to the 
desired temperature. 

The temperature employed in boil¬ 
ing can be still further lowered since : 
modem driers liave been intnxluced, 
especially those known as Ihpiid drU-ra. 
These liquid driers consist of a solution 
of lead Unoleate or even of resinate in 
boiled oi^or linseed-oil. 

Thfcie driers, especially the liquid 


I driers, have Iwl to a great deal of 
I secretmongeriiig. They are sold under 
I a variety of fancy names of which the 
' best known is perhaps “terebene.” 
A few per cent, of these driers added 
to Unseed-oil at temperatures of 120'-''- 
i 1 .^)0‘^C. is able to imiiart to the oil the 
' projKjrties of boiled oil. The mania 
' for cheajiening Imw oven gone so far 
! tliat “ Ixaled ” oils are preparetl by 
merely pouring a solution of these 
! driers into linsced-oU in the cold. 

' Su(;h oils, whicli the Americans in 
. their characteristic jargon will “ lioiled 
througii the bunghole ” are distinctly 
iiiferi(»r to oils jirojiared by the afore- 
mentionecl proce^ses. 

Now, if a mere dissolving of the 
drier in tlic oil is sufficient, then no 
imjKirtant cheiniisil chsinge cam have 
taken plac.e. Vet the only explanation 
which commends itself at present, and 
in supjiort of which I bive published 
elsewhere a nunilier of exfieriments, is 
that t ho oil liecomcs poly meiTsed. The 
first outward sign of this consists in 
the oil acquiring a liighcr specific 
gravity. This exfilanation gains sup¬ 
port in the fact that by merely heating 
linseed-oil without any driers au in¬ 
crease of specific gravity, or polymeri¬ 
sation, takes placre. 

Another illustnition of a far-reaching 
polymcrisjition is given by the exam¬ 
ple of lunff oii. If this oil is heate<l 
to ISO^ 0. for several hours, or to 
2r)0'^C. for a siiort time, it soliiUfies to 
' a jelly-like mriss. 

i The boiled oils find extensive em¬ 
ployment not only in our onlinary 
paints ; cnonnuus quantities are used 
in the rarnUh irulwtry. The theory 
of this manufacture is simple. It con¬ 
sists in dissolving suitably-prepared 
gums aud resins in Unseed-oil and 
“boiling” the mixture. The “var¬ 
nish oil ” so obtained is thinned down 
with oil of turjw. 

Oxidised Oils.—If the oxidation 
of Unseed-oil is carried further until 
the maximum amount of oxygen is ab¬ 
sorbed, we obhdn the “solid linseed- 
oil” representing an elastic jelly-like 
mass. It is pre|)ared by allowing lin- 
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Kocd-oil previously} wiled witli a drier so 
as to JM3celerate the oxygen alworption, 
to run over a liglit cotton fabric— 

“ scrim "—liauging from tfje ceiling of 
<a liigU building kept at a temperature 
of alxmt lOO'^K., so tliat the oil, whilst 
trickling down from the top of the 1 
lumse, is cajKible of jibsorbing rapidly j 
the niaxiniuin amount of oxygcm. A j 
iwrliou of the oil solidifies on the j 
fabric, the oil which dniins oil' at tlie I 
Iwttoin Iwing jmmiHid uj) agjiiii, and ■, 
alloweil lo run d<»wn, uulil the layers . 
of the solid mass liave reached, after i 
several weeks, a tbiekiiess of alwut 
lialf an iiiclj. This process is termed 
llie SCI im pnwesn ; ” the solidified od 
obtained by this method is termeil i 
“scrim oil.” 

Another method consists in passing 
acurrentof oxygen througli linstnitl-oil 
mixed with a small percentage of drier 
ill a i losod j.u'keled \essel lieatcd by 
steam, until the naxhnum amount of 
oxygen ha-' been altsorln'd. The hot 
mass will still run, hut after cooling it 
s(‘ts to a jelly •like luass wliich is dry 
enough and solid enough to Iw jnu-keil j 
ii.lo hags. These inaierials form one 
of theeliief ingredients of “linoleum,’* ' 
lh(‘ invention of AValtmi and his suc¬ 
cessors. Fortins purpose, the “scrim 
oil" is mixed with ro.sin and ground 
cork, rolled on a jute canvas backing, 
and is finally seasoned at a temperature 
of 75° K. before it is placed on the 
market in its w'cll-known form. 

Vulcanised Oils. —If in the Imit 
described process we sulistitute suliihur 
for oxygen, we obtiiii that class of 
oils which are lies! dcserilied as “ vul- 
cauised oils,” The treatment is 
eiinilar to tliat whicli india-rublier 
uudcixoes^in the vulcanising process, 
and just as in india-rublier vulcanising 
woliavo two processes, via. the “hot 
cure ” (treating the india-rubber w ith 
sulphur at a high tempemture), and the 
“cold cure” (treating with sulphur 
chloride at a low temperature), so we 
can produce the vulcanised oils either 
by treatmeut with sulphur at a liighcr 
temperature, or witli sulpliur chloride 
at the ordinary Unnperature, 


The reaction is almost instantaneous 
in the case of Ciistor-oil. 

Other oils, such as linseed-oil and 
rajie-on, re<]uire a little longer time, 
and a somcwliat elevated temperature. 
Tlic products so obtained liave acquired 
commercial imjiortance. They form a 
mass possessetl of nol, very great elas¬ 
ticity ; and are chieHy employed to 
julultemle (“cheapen,” as it is called) 
imlia-rubher goods. The gi’cat deterio¬ 
ration which iiidia-ruhlier goods exliibit 
(iluring the last decaile or two) is due 
to the extKnsi\e employment of these 
substitutes. 

Sulphonated Oils. — Oils and 
fats umlorgoasomewhat deefier change, 
when they are ti-eatcd with conceii- 
, tnited sulphuric acid. They combine 
I with this sicid and form water-soluble 
products. On this i-eaotiou is based 
tlie industry of turhetj-red uih. 

This class of oils is prepareil by 
allowing concentrated sulphuric acid 
to run into castor-oil slowly, witli con¬ 
stant stirring, taking care that a tern- 
jterature of u.5°C. is not exceeded. 
Tlic product is tlien mixed with water 
aud allowed to settle out; the Imver 
layer is drawn up aud washcil with a 
solution of sodium sulphate until the 
acid is practically removeil. Finally' 
: ammonia is added until the sample 
gives a clear solution with a small 
quantity of water. 

At times, when castor-oil was high 
ill [irice, cheajier sul«titutes, such as 
cotton-seetl-oil, etc., were used. At 
present, however, the price of cawtor- 
oil is so low that it would not |)ay to 
employ anytldug bub the genuine oil. 
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Packing and Stoeinq. 

(&(? oho Preserving avA 
Refrigeration.) 

Glass and China. —The safety of 
glass articles packed together in a bos 
does not depend so much upon the 
quantity of packing material used, as 
upon the fact that no two pieces of 
glass come into actual contact. In 
packing plates, a single ntraw placed 
between two of them will prevent them 
from breaking each other. In packing 
bottles in a case, such as the collecting 
case of the microscopist, and the test 
case of the chemist, rubber rings 
slipped over each, will be found the 
iMMt and handiest packing material. 
They have this great advantage, tlwt 
they do not give rise to dust. 

One of the most im{.>ortant things is 
to season glass and china to sudden 
ciiange of temf)erature, so tliat they 
will remain sound after c:cposurc to 
sudden heat and cold. This is best 
done by placing the articles in cold 
water* which must gradually lie brought 
to boiling, and allowed to cool very 
slowly, t^ing several hours. The 
commoner the materials, the more 
care is required. The best glass and 
china are well seasoned before sol<l. 
Such wares may be washed in boiling 
water without fear of fracture, except 
in frosty weather, when, even with the 
best, care must be taken not to place 
them suddenly in too hot water. 
China that has any Riding may on no 
account be rubbed uith a cloth of any 
kind, but merely rinsed first in hot 
and ^torwards in cold water, and then 
left to drain till dry. If the gilding is 
very duU and requires polishing, it may 
DOW and then rublied with a soft 
washdeather and a little dry whiting ; 
but this must not be more than once 
a year, or the gold will be rubbed off 
and the china spoilt. When put away 
in the china closet, pieces of paper 
should be placed between them to pre¬ 
vent scrat<moi on the glaze or painting, 
as the lioftom of all ware has little 
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particles of sand adhering to it, jncked 
up from the oven ^^•he^eiu it was 
glazed. The china closet should be in 
a dry situation, as a damp closet will 
soon tamiah the gilding of the best 
crockery. In a common dinner ser¬ 
vice, it is a great evil to make the 
plates too hot, os it invariably cracks 
the glaze on the surface, if not the 
I plate itself. We all know the result 
—it comes apart. The fact is, when 
the glaze is injuml, every time the 
' “ things ” are washed the water gels 
, to the inteiior, swells the porou.s clay, 
and makca the whole fabric rotten. 

, In this condition they will also absorb 
. grease, and, when e.xpoaed to further 
heat, the grease makes the dishes 
j brown and discoloured. If an old, ill- 
i used dish be made verj’ hot indeed, a 
j teaspoonful of fat will be seen to exude 
I from the minute fissures upon its sur- 
: fiRie. These latter remarks apply 
I more particularly to cuiumon wares. 

\ As a rule, w'arm water and a soft cloth 
i are all that is required to keep gloss in 
I good condition, but water-bottles and 
I wine-decanters, in order to keep tliein 
j bright, must be rinsed out wdth a little 
I muriatic acid, which is the l)est sub- 
i stance for removing the “ fur ” which 
I collects in them. Tliis acid is fur better 
I than ashes, sand, or shot; for the ashes 
' and sand scratch the ghwis, and if any 
shot is left in by accident the lead is 
poisonous. Richly cut glass must bo 
^ cleaned and polished with a soft brush, 
upon which a very little fine clialk or 
1 whiting is put; by this means, the 
lustre an<l brilliancy are preserved. 
(‘ Boston Journal of Cl^'^m.’) 

DeliquGBcent Salts.-^1) Lime 
; chloride and other deliquescent salts 
i may be packed in shavit^ P^P^r, in 
' cardboard boxes, pasted up and then 
well soaked in melted wax, paraffin, 
etc. 

(2) The difficulty experienced in pre¬ 
serving caustic soda in a powdered 
state, owing to the tendency of its 
particles when exposed to the atmo¬ 
sphere, to deliquesce and combine and 
mass ^etlier, is saul to be overcome 
by mixing with the soda a quantity of 
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powdered sand sufficient to protect the 
pariicles of sothi from such contact 
with each other as will cause them to 
mass together, and also Hutticient to 
shield, in a measure, the jiarticles of 
amstic from contact with the atmo¬ 
sphere. Caustic HU(hi thus treated is 
applicable {'eiiorally in the arts, and 
can be handled with greater facility 
than the onliniiry coinniercial article. 
Where it is to l)e used as a Ilux in the 
manufacture of cast iron, 1 jiart 
ground sand may be uswl to 5 of 
ground caustic swla ; but the (juantily 
of sand may Ixj materially increased, 
though a less amount will not prove 
etfective. While the sand operates in 
a inwiKuro to protect thesitda from ai- 
mospherii* influences, and prevent con¬ 
tact of its jNirlicies, there is no 
eherniciU combination betweuu the 
stuid and smla which would cause it to 
solidify and hanleii, os would lie tho 
©we were ^xiwdored limestone, for in- 
stiVDce, used. In practice tlio soda 
and saud are gruuud up to a {.Kjwdcr, 
either separately or together, and im¬ 
mediately mixed. From the facility 
with which the article prepared can 
handlerl, it is specially adapted for use 
as a flux in the manufacture of cost 
iron, though for the same reason it 
also commends itself to the trade 
generally. 

Phosphorus. — Phosphorus 
should be kept in a place where no 
damage can re-sult in case the water, in 
which it is packed, should leak out, 
and the air obtain free access to it. 
This is the general rule *, its practical 
application may vary with the circum¬ 
stances. The governments on the con¬ 
tinent of Europe usually prescribe that 
it must bo kept in the cellar, in a lockcnl 
closet. It is often kept in strong vials, 
filled with water, which are stopjwred 
with a good cork ; and the vial is placed 
inside of a tin Iwx provided with a 
well-fitting lid. Phosphorus ia usually 
put up and sold in tightly soldered tin 
cans filled with water. These cans 
often begin to mat on the outside, and 
it will happen, «.M:casioDaUy, that the 
rusting process will peuetrate llii'uugh 


the tin, causing the water to leak out 
and producing a more or less slow, 
though sometimes quite rapid com¬ 
bustion of the phosphorus. This has 
sometimes happened when nO person 
was present in the warehouse or store¬ 
room, and has been the cause of several 
fires. The accident may be prevented 
by carefully piintin/f the tin cans as 
soon as received, with several layers 
of white paint so as not to leave the 
least iM>riion of tin exposed. Should 
a large stock have to be carried, it is 
advisable to paint the cans freshly at 
lejist once a year. 

Fulminates.—These exceedingly 
dangerous compounds, liable to ex¬ 
plode either by friction or concussion, 
are rendered safe by keeping them 
thoroughly immersed in water. 

Explosive Fluids.—Petroleum 
is an example of several fiuids heavier 
tliau water, which are liable to ignition 
or explosion, or both, when their 
vapour comes into u>ntiiut with flame 
or a body at a high temperature. All 
sucli fluids (fur instance carbon bisul¬ 
phide) may Ixi rendered quite innocu¬ 
ous by storing them under a layer of 
water. A eunvenient tank for the 
purpose is shown in Fig. 8il: a, space 
for mineral oil or other fluid to be 
stored ; t, diaphragm; c, balance-pipe; 

d, filling and emptying pipe for fluid ; 

e, inlet and overflow water pipe; /, 
vent-pipe; //, water layer above the 
fluid ; A, water layer beneath the 
fluid. The tank is first filled with 
water by the pipe d, entering immedi¬ 
ately under the diaphragm ; the ad¬ 
mission of water is continued until it 
has passed up the balance-pipe e, and 
filled the space driving out the air 
by the vent /. The petroleum or 
other fluid is then forc^ through d, 
displacing the water, which posses up 
c into (/, the surplus escaping by the 
outlet f. When the vent / is closed, 
no air can mingle with the contents 
and no evaporation con take place. In 
order to draw fluid out, watOT is forced 
in by c. 

With regartl to the material for tlie 
uuustructiuu of petroleum receptacles, 
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Dr. Stovennon Macadam states tliat | of one of tliese, place a piece of stout 
lead will spoil lamp oil in a week or ! br()\VTi paper (if thin, double it) ; let 
less ; iron does not detract from the this be well damped, then lay the 
illuminating ijualities, but deepens the 1 flowers ciircfully in, phuiing a piece of 
colour and causes a rusty deposit;] “ silver ” or tissue-pajjor l)etween them 
zinc, solder, and galvanised iron are all 1 to prevent their bruising each otlier. 

Over all place a piece of the same 
paper, and on this a little cotton 
wool. Cover tlic box witli jiaper. 
Modes of faulty packing may Ixs 
mentioned as a warning agjiinst 
their adoption : (1) Placing the 
flowers in contact with dry <;oLton- 
wool, which cling.-' to them, atul 
abstracts their moi-'turc ; (2) put¬ 
ting them ill tin boxes, such as 
have contained lucifers, etc., 
which invariably get erusbeil in 
passing through the p(jBt-office ; 
O'!) putting the cotton-wool aUmt 
tlifiu too wet, the moisture from 
which gets shaken over the flowers 
and spoils their eolours ; (4) cut* 
ting the flowers after exptisure to 
the sun, which ensures their fall- 
Fio. 83. ing to pieces on their journey, this 

also occurs if the blooms are stale, 



deleterious. Metals which do not 
seriously damage the oil, hut which 
still cause its deterioration by contact 
prolonged for months are tin, copper, 
and tinned copfier, common solder 
containing lead being excluded from 
use in their manufacture. Stoneware, 
slate, and enamelled iron are therefore 
recommended. 

It has been asserted tliat the addi¬ 
tion of a little powdered soapwort 
{Saponaria digested in 

water, to petroleum causes it to foimi 
a solid mucilage, and that the subse- 
.quont application of a little phenol 
(carbolic acid) causes it to resume per¬ 
fect limpidity. 

Flowers. —^Always cut the flowers 
early, in the cool of the morning, and 
when in their prime. Take a piece of 
cotton wool, wet it, and wring it out, 
then twist it about the stalk. If tin 
boxes are used, they must not have 
sharp comers, or they will be rejected 
at the post-office, but, when properly 
made, they excel all others for the 
purpose^ ill question. At the bottom 


1 Some persons sending seedling flowers 
‘ for an opinion, think it best to cut 
them when not fully open, knowing 
that they will expand in water ; but 
they should learn they do not show 
their true character either in shape or 
colour, under such circumsttinces. A 
Ixjtter plan is to cut olF the pistil 
: directly it can be done; this will 
eu.sunj the flower lasting a considerable 
time. 

! Articles of Delicate Odour.— 

: Hitherto the question of packing deli¬ 
cate g(Kxls has been vieweil almost 
, entirely from what rany be called 
the strength-of-materials standpoint, 

I Manufacturers and importers have 
found that ordinary packing material 
' of a certain thickness and weight was 
I sufficiently strong to withstand the 
; blows received in transit, and have 
forthwith adoptc<l tills as the only 
\ condition necessary to be fulfilled in 
^ their packages, unless, indeed, any¬ 
thing cheaper should come into the 
market, in wliich cose most probably 
it would be used instead. There is 
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one exception to this which has recently 
occurre<l. During the last few years 
there has l)eeii a deciiled increase in 
the demand for tastily and attractively 
j)acked goods—goods of all kinds, in 
fact, put into sucli pacbiges that the 
eye of the purchiiser should be at- 
tmeted by tlic appejiraiice. Thenatu- 
ml result of this has Iweu the employ¬ 
ment of any and ever}' material which 
waa udajjted to increase the ornamen¬ 
tation, regardless of whether it was ' 
adapted for preserving tlie contents 
from injury. Packages in which wood ; 
is used have given the worst illu.''tra- ' 
tion of this erroneous style of jKveking, i 
green wood heiiig frec|u('ntly employed, ' 
partly, perhap-,, because of its working ! 
more readily, and woods which cither ! 
liavu or develop an unplojisjint odour ! 
Ijcing used booauHO of Lheu* pi ett.} ! 
miirkiugH or suitable colour, wlnle it \ 
luis not been uncommon of late to 
employ some kinds of wood whicli are 
to a certain extent ahsurbeni, and re¬ 
tain any smell with which they come 
in contact. 

Oily or Greasy Materials.— 

Where goods of an oily or grainy 
character have to bo jxicked, and the 
escape of the oil may to a considerable 
extent be attended with the risk of 
fermentation or mnddity, grease-proof 
paper, or some such jHieking has to be 
Used, ami up to the pre.seut this jxiper 
is unsatisfactory in character, indeed, 
unless very costly kinds are used. 

Effect of Stowage on Board 
Ship .—In considering the question 
of ex|K)rt goods, we have, at the out¬ 
set, to face the fact tliat goinls stowed 
on board ship have necessarily to l)e 
packed in the hold, and to remain 
there for some time—it may be for 
weeks or even months—and tliat 
wherever the voyage may be to it is 
almost certain tliat the temperature 
tx> whicli they are subjected in the 
hold during nearly the whole time is 
far in excess of our ordinary English 
atmospheric temperature. To this 
must be added another fact which has 
a great bearing on the question, and 
that is that the atmosphere of the 


hold of a vessel is saturated with mois¬ 
ture. and veiy frequently svpcrmtU' 
rated, liilge water exists in small 
(juantiticK in every vessel. Almost 
every cargo contains goods in such a 
sbite of moi^t^re that they arc capable 
of giving off moisture when the teni- 
jieratui-e i.s ^ai.^tHl, and there can be 
few eircuinstanues under wliich the 
air of a shi])'s hold, when the latter is 
stowed witli cargo, will contain less 
than the full Hfituratioii amount of 
moisture. But the temperature of 
llie hold must vary from lime to time, 
very slightly, it is true, but proliably 
£i small diurnal variation of some 1° 
or 2^ would generally apjxjar. As soon 
as the diurnal, or })erha})B more pro- 
Imbly nocturnal, fall of temperature 
Ukes jdace, moisture in the form of 
dew or cloud would be produced and 
depuMted upon the goods. Tins is 
nut theory only, but a fact which lias 
l>ueu noted in uunilters of cases, for 
the moisture so deposited is always 
I first found upon the top or upper sur* 
i face of the packages. There is a great 
j dud of iniporlauce in this saturation 
; or supersaturalion with moisture. 

I Dry iiir has veiy little effect upon 
I most natural products beyond a certain 
: amount of desiccation, and its action 
I upon metallic substances is very slight. 
Moist air, on the contrary, acts rapidly 
and euergetiudly upon metallic bodies, 
and is the mot>t active agent in setting 
up deoomj)osition in organic bodies. 
This is not merely a surface effect, 
but depemls upon the specific cai>acity 
which almosl all organic BuUstances 
apjiear to have for water. Leather, 
wood, tea, liark, straw, each aleorb a 
certain definite amount of moisture 
corresponding to the variety of the 
article itself—not merely its species 
but its variety—and the moisture of 
the air in whicli it is placed. Thus, 
in the case of, say, 4 samples of tea, 
of four different kinds, if exposed to 
I air saturated with moisture they will 
absorb more moisture than they pre¬ 
viously contained, but when again ex- 
jxised to air in w^t may be o^led its 
normal condition in tliis country— 
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that is, not saturated—the excess of 
moisture absorbed would bo given off 
again, and while this excess is escaping 
into the atmosphere it may carry with 
it some of the aroma V>elouging to the 
goods themselves. Nearly everybody 
would admit that the alternately 
beating and cooling of any article witli 
a delicate smell would injure that smell 
either in quantity or ijuitlity, or Ixjth, 
but it is wjuiilly true thtt alternately 
moistening and dryiug such an article 
—in other wonls producing such an 
etfect as would l)e obtaiuetl by an 
exposure alternately to a super.sal u- 
rated atmosphere and to an atmos¬ 
phere not saturated with luoi^ture— 
would liave a like etiect. 

Dealing still further wth the ex¬ 
terior of the package, tins deposition 
of moisture in the form of dew on the 
exterior luu another important edect. 
This water is pi'ecipitated in the air in 
the form of mitiute, almost infinitesi¬ 
mally small, water globules, and tiiese 
have a strong solvent action on any 
gases or vapours which are present in 
the air, and which are thus in a more 
active condition when brought in c')ii- 
tact with the goods on wliich the dew 
falls. Suppose the air in the ludcl of 
a ship to be impregnated, us it always 
is, with carbonic acid, and also slightly 
saturated with acetic acid generated 
from some source or other—the dew 
deposited on any change of tempera¬ 
ture will become saturated with Iwth 
carbonic and acetic acids, and will 
obviously be a dilute acid in the most 
suitable form for acting upon any 
metallic surfaces with which it comes 
in contact. Not only so, but leather 
or cloth goods may ^ rotted by such 
an action during a long voyage, and 
the causes may erroneously be put 
down to sea damage. 

Tea.—The flavour of tea is not 
only most delicate and fugitive in 
duiracter, but tea is remarkably prone 
to acquire any odour given out by 
Buitounding materials. It is impor¬ 
tant, therefore, that it should be 
packed in i^-tight cases. For this 
purpqpe noting has been found moro 


satisfactory than sheet lead, which 
itself requires a protective covering of 
wood. Care must l>e taken to select 
a wood not liable to rapid fenueuta- 
tion and decay under the influence of 
heat and moisture, as such decay has 
in many cases led to the formation 
of acetic acid which attacks the 
lead, forming white-lead. This action 
rapidly cats through the IokI, admit¬ 
ting air to the interior of the package, 
ami resulting in a groat deterioration 
of the contents. Of late years a very 
excellent ]Miokiiig known as Venesta (in 
which the cases are formed of a double 
tlucknoss of very thin wood fastened 
with the grains running at right angles), 
lias come into use in many of the 
largest plantations. 

Textiles.—The packing of textile 
fabrics for foreign markets is a subject 
which lias roceive<l very great atten¬ 
tion in this country, notably in Lau- 
cauliire. Much depondis upon tlic 
proper packing of goods, aa<I fre¬ 
quently improper pocking causes gravt 
losses, owing to the severity of various 
climates, in one way or another. The 
ami weight of jiackages are both 
impfjrtaut, and each foreign market, 
as a rule, Iiom its sjteuial peculiarities, 
wliich must lx: carefully considered 
when purcliases are nuule up for 
delivery. 

The main pointe in packing are (a) 
to properly cornfireas goods into the 
smallest |)oHsible space without dam¬ 
age ; (It) to BO protect them from wet 
and wear as to have them reach their 
destination in perfect condition; (e) 
to have them suit the convenience, 
taste, and requirements of various 
foreign inarketa ; and lastly (d) to do 
all this well at the least expense. 

It is eBseutial that packing should 
be done so as to economise space, and 
thus save freight charges, and to do 
this it is necessary to press the bales 
into the smallest size possible without 
injuring the goods. Another impor¬ 
tant point is to have the goods packed 
so that a large bale can m separated 
into smaller complete pocka^, in 
order that they may Ije pla^ on 



Packing and Storing : Textiles. 241 


mules or other tteasts of burden, which 
an^ yel the common airriera in some 
countries. In the case of sized goods, 
there are many coiisidemtionR to be 
kept in mind, such as the quality of 
tlie pij)er, the kind of olotli for cover¬ 
ing, and tlie material (mt of which 
these are manufactured. Mildew is 
coininon in sized got)ds, and great care 
is always neces^ary in packing the 
Haine. In fact, unless the iiigr’edients 
used in the sizing are of the proper 
quality and quantity, some sort of 
growtli in the Ude is pretty sure to 
follow, no matter liow well the goods 
are jsieked. There are fashions, so to 
siieak, in packing gootls for some 
fojeiga c«)unLries, notably in the South 
African trade, whore even the colour 
of the iron hoop.’- on tlio l)alo is im- 
jKirtaut. There wjis an insUmco 
whore a uonsigiiment of cloth in red 
huo})S sold at once, but another lot of 
pi-eoisely the wiim gowls could not lx; 
dis^X}sed of until the black hoops were 
ininled rod. So much fur native 
tastes and fancies. 

The ordinary l«do contains 50 pieces, 
altnougli a.s many as 500 ui-e sumo- 
times packed together. IVhen goods 
are place<l in a ]xicker's hands, the 
shipper gives minute directions how 
they shall bo put U]». If tho picker 
fails on his pirt, and any damages 
arise, he is liable for the same. Of 
course there are various styles of 
packing, and clic^ap goods are t)ften 
imperfectly' piiikcd. It is claimed, 
however, by old and exj>erieneed 
houses, that cheap picking is alway’^s, 
as a rule, the dearest, owing to the 
dangers of damage through damp and 
handling. HydrauHc presses are 
genenilly used in jMicking, and the 
following is the moduR opfrandi, as a 
rule : First, the neceasary iron hoops 
are laid on the bed of the presw, 
commonly 5 in number, aud on these 
the coi’erings for the goods are placed 
in their order. The tarpvulin is cut 
large enough to cover the top of the 
bale and fold down 6 in. or more all 
around. The goods are laid on the 
coverings, and a duplicate covering is 


laid on top, corresponding to tliat on 
' the lx)tt«)m, when the hale is pres-sed. 

, A piece of tarpaulin is then wrapped 
, around the bale, wide enough to cover 
i the portion from the toj) and bottom 
I nicely, and then the enils and sides of 
' the covering arc neatly folded. The 
! outside wrapper is then sewn up with 
.strong twine, the hoops are riveted, 

I and i-he work is dune. The latest 
rivet used has ’2 shoulders on it, and 
i when placed in the slot cut through the 
hoop and turned half round it holds 
' fust. When the pressure is taken off 
the bale, the hoops arc so tight that the 
! rivets cannot well be moved. 

The following methods of packing 
may he considered roj)rescntative :— 

; (rt) llest. The goods are •wrapped 
; in (1) wlute pipor, (2) grey paper, (3) 

! linen uLl-cloth, (•!) brown jJaper, (5) 
pitent black tar cloth, 20qx>rtcr lincMi, 
(()) brown paper, (7) outside canvas, 
18-|Kirtcr linen, (8) iron Iwnds. 

(h) Second. The goods are wrapped 
i in (1) double grey paper, (2) jute 
i cjinvaH, lG-y)ortcr, (3) best bjxjwn tar 
; cloth, 20-purtor linen, (1) brown paper, 

! (5) outside canvas, 18-porter linen, ((J) 

• iron hoops. 

(»’) (.’onirnon. The goo«l» are wrapped 
in (1) wliitc paper, (.2) double pa{ter, 
common brown or tar cloth, 16- 
porter jute, (4) brown jiaper, (.6) out- 
side canvas, 18-porter jute, (6) 5 iron 
hoops in. ivide. 

((/) Commonest, for India and China 
goods. The goods arc wrapped in (1) 
double grey paper, (2) common asphalt 
tar cloth, 14-porter jute, (3) brown 
piper, (1) outside canvas, 18-porter 
jute, (.5) 5 iron hoops IJ in. wide. 

(f) Keceut,for India aud China goods. 
The goods are wrapped in (1) double 
brown paper, (2) glazed brown paper, 
(3) laryxiulin, (4) common brown paper, 
(.5) outside canvas, 18-porter jute, (6) 
5 iron hoops. 

These examples will furnish full 
details of the methods, and in large 
part the materials, in use here in pock- 
1 ing goods for the different markets of 
I the world, so far as the coverings are 
1 concerned. Some packers use white 
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paper next to the cloth, wliile others 
use “unbleached” paper, claiming 
that it is purer and less liable to injure 
the goods. Stylo (e) of packing has 
been used by a large firm in Manchester 
for 2 years past, without a single com¬ 
plaint from purchasers. 

For Africa.—Goods for Africa arc, 
in large part, cased in wood and tin. 
They Eire generally juicked in small 
cases so that they may lie easily trans¬ 
ported on camels. The cases are 12- 
14 in. deep, and the width and Icngtli 
depend upon the size of the cloth. If 
the goods are heavy, wlrat is known 
as Germau-hoop cases are used ; if 
light goods, plain hoops are provided. 
A layer of ordinary brown pajier is 
placed next to the cloth, so as to pre¬ 
vent the tin from soiling or rubbing 
it. Rne pieces are generally jiacked 
in brown-paper packages, and these 
are first pressed before tiiey are placed 
in the tin- or zinc-lined case, so as to 
form as solid a package as possible. 
Where gocKls are packed in bales for 
Africa, much the same covering is used 
as in the examples already given. The 
cheap goods are generally packed in 
bales to save expense. 

For India.—Small halesare the rule 
in this great trade. Double wrapjiers 
are generally used, and for the interior 
4-fold wrappers are necessary to pro¬ 
tect the goods from the rough usage of 
long overland couveyance. The paper 
and other wrappers are similar to the 
examples given. 

For Australia.—For this market the 
largest buyers have their goods packed 
in emc-lined cases. The zinc finds a 
ready market for roofing purposes. 
The covering for the goods is similar 
to the packing for the African trade. 

For Exut>pc.—The goods are mostly 
packed in large bales for these markets, 
about 20 cwt. each. Spain will not 
have sm^l bales. All these goods are 
packed in single wrapper. Jute wrap¬ 
per ia used, but single wrapper, 
tbettgh rather dearer, is much the 1[^t. 
The difference in the cost of the two 
Wiappers, for a bale requiring 4} yd., 
is abo;^ 6d. 


For Gibraltar.—The hales landed at 
this point have a covering of wood f 
in. thick on the top and lx)ttom of 
each bale, to shield it, as packages re¬ 
ceive rough handling at this port. It 
has been found that tills protection of 
W4)od a4lds to the security of the goods, 
and also meets the wishes of merchants 
who purchase them. 

For River Plate. --S|x}cially small 
packages are matle up fnr thin trade, as 
they are transpirbetl hundreds of miles 
on mules, and these average about 80 
lb. in weight. They arc some 3 ft. 
long, 2^ ft. wide, and 8 in. thick ; 3 
iron hot)p8 are used, and the covering 
is similar to (d) heretofore given ; 2 of 
these packages are carried by each 
mule, one on each side. 

Wrapper or Canvas and Tarpaulin. 
Wrapper is of different qualities, and 
is described as 6, 8, 10, 12, 14, 16, 18 
and 20 porter wrapper. The term 
“porter” indicates the number of 
. tlircads to the incli; 16-porter wrap- 
: per meaning 16 threads to the inch, 
and so on. The larger the numbers, 
the closer and finer it is, 16 being the 
popular wrapper in general use. The 
wrapper is 32, 36, 40, 45, 50, 60, and 
72 in. wide, and has to be selected ac- 
I cording to the width of the goods to 
' be packed and the intended size of the 
bale. Very little of 60 and 72 is now 
used, but the packer must always keep 
these widths in stock. The tarpaulin 
need not alK>ve 60 in., which is the 
maximum. If it is too narrow to 
cover a hale, a slit can be cut to cover 
the same. There are 3 widths for tar¬ 
paulin, viz., 36, 40, and 60 in. Both 
wrapper and tajpaulin should be kept 
on rfjllers, where they keep softer, and 
the latter more pliable. 

There are various preparations used 
in the production of hirpauUn, and 
almost every manufacturer has his own 
special mixture. Among the many 
named are the following: 6 parte 
Stockholm tar pitch melt^ with 4 of 
rosin and 1 of Stockholm tar; 48 parte 
Stockholm tar pitch, 10 Stockholm tar, 
82 rosin, and 1 tallow. 

I Special attention must be called to 
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the necessity of having thick lacking 
pa[>er, in double shoets, jilaccd l)etwoen 
the tarfwulin and cotton goocls, whore 
the tarpaulin hwl lieeu made with the 
pitch of cotton-seed and other oils, as 
damage to the goods would take place 
unless this precaution was observed. 

The cost of tarpMilin in Manchester 
is as follows: o6 in. wide, o|d. per yd.; 
40 in. wide, 4|rf. per yd. 

Iron Hoops.—The best hoops cost 
9«. to 9«. 6d. a cwt., cut to the desired 
length, and iwiutcd such colours as 
may be desired. 

Paper.—Turner's patent packing is 
much uwd here as a substitute for j 
paper. It is strong, and answers its • 
purpose very well. The prices arc as 
follows : in. wide, l|d. per yJ.; 

28 in. wide, per yd. 

Twine.—The twine used in sowing 
up the bales should Ixi iiiiishud in tal¬ 
low, us tills is much the best. Jute 
stitching-twine is genomlly use<1 here, 
but cotton twine is stronger and IxiUer. 
U never gets hard, and is more pliiible 
tlian jute. A good twine costs here 
10^ 6fi. per doz. 

German Packing.—Vor the packing 
of woven goods in Germany the follow¬ 
ing precautions arc taken. The fabric 
is first folded on tliin wooden board, 
then wrapped in white piper, then 
again in blue piper, then labelled, and 
put in pine cases, the comers of wliioh | 
are sealed with pitch so as to render | 
them water-tight. Tin wae formerly 
used for this purpose, but pitch has 
proved cheaper and equally service¬ 
able. 

Common braids are genenilly wound 
up in pieces, each containing ;16 yd., 
Wrapped in yellow or browTi papier. A 
small piece as sample is placed on the 
outside of each package and the trade¬ 
mark posted on. Four packages, con¬ 
taining 144 yd.—a gross—are placed in 
a carton, and then the whole tightly ! 
bosed up, so as to prevent movement 
during the transport. Finer qualities 
of braids, such as mohair, and genappe 
are commonly reeled on slats or paste¬ 
board, covert with blue or red glossy 
paper; a fine tissue-paper, generally i 


j awhiteone,with the trade-mark pasted 
on it, is wrapped around the braid, so 
as to keep it from rubbing, and giving 
it a fine appearance at the same time. 
These braids are likewise placed in 
elegant cartons, lined with yellow 
! Englisli leather, also by the gross, and 
then bo3ie<l up. 

Common trimmings, such as rick- 
racks, etc., are commonly put up in 
bunches containing 12 yd. each, simply 
tie<l with a red cord, the trade-mark 
adjusted in the centre of the bunch, 
and the whole is wrapped up by the 
dozen in blue paper. Common bind¬ 
ings are put up in a similar manner, 
but are uniformly packed in gaudy 
cartons. Finer trimmings and bind¬ 
ings undergo the same process in p»ick- 
ing as the finer braids. Common 
bauds are reeled by 500 yd. on bobbin, 
and yarn is put up in skeins by the 
pound. These goods, when consigned 
to parties within the “ Zollverein," 
and to uoighl)uuring countries, such 
os France, Belgium, Netherlands, 
Switzorhind, and Austria, are gene¬ 
rally packed in simple wooden cases. 
Goods consigned to remoter countries, 
such as Italy, Spain, Russia, and 
^ Turkey, arc frequently wrapp^ up 
m strong varnish paper ; and, when 
shipped to the United States, are gene¬ 
rally enclosed iu oil-cloth so as to keep 
oft'dampness, and then put in wooden 
cases. Similar shipments to Mexico 
or the South American States are 
mostly encased in tin boxes, and. after 
being soldered, these are placed in 
wooden boxes. It may, however, be 
remarked that, as a rule, German 
exporters do not excel in packing, and 
are rather careless and deficient in this 
important trade appliance. 

French Packing.—Goods for long 
voy^es are usually packed iu this 
manner: A strong box is mode from 
l-in. boards,beingiu lengthand breadth 
inside about the same as the length of 
the goods to be packed, and of any 
required height. The box is then lined 
with sheets of tin, cut so as to fit the 
box closely. The seams of the tin are 
then oareiully soldered on the bottom 
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and sides so as to be water-tif^ht, after 
which a lining of coarse, cheap cloth, 
or other substance, is placed inside in 
order to keep the goods from being 
damaged by rubbing or chaiiiig. The 
goods are then packed iu firmly, each 
piece being wrapped in {taper, and each 
alternate layer Iteing placed crosswise, 
of the other until the box is full, when 
a like pnttcction of cloth or other lining 
is placed over the top of the gotsla. 
Then the tin cover is put ou and care¬ 
fully soldered at the seams where 
the tin is joined, making the whole 
perfectly water-tight. The top of the 
wtwden lx)x is then put on, and the 
goods care ready for sMpment. It is 
claimed that goisis packed in this 
maimer may be shipped to the most 
distant countries without danger of 
being in the least damaged by slilfting, 
chafing, or from the elements. In 
fact, it would seem (]uite impossible 
for the goods to receive dainage, even 
if they wore to encounter rough hand* 
ling or be quite immersed in vn ator by 
reason of l)oisterous weather at sea. 
As the tin linlug of the Ixix is avail* 
able but for the one shijimeut, it is 
only necessary to use light, ciieap tin. 
The tin lining may l)e properly de¬ 
signated as a tin bos to lie placed 
within a closely-fitting wooden box or 
case in which to pack goods for ship¬ 
ment, and for the sake of convenience 
may lie constructed separately so as 
to be ready for use when wanted, and 
placed within the wooden box or case 
when the goods are required to be 
packed. 

For shorter and less dangerous 
voyages, goods are usually packed in 
square-shaped, coarse sacks, around 
which is placed wheat, rye, or oat 
straw, and around this is placed still 
another sack of strong material. Fre¬ 
quently the outer protection in this 
m()de of packing is simply an open box, 
made from strips of board 3 or 4 in. 
wifle and about the same distance 
ap^, and being fastened to a square 
frame at' either end. These boxes, 
or mora properly orates, are rough and 
obeajdy though strongly made, and are 


I used for the purpose of keeping the 
j straw in place around the sack and 
1 the goods from being damaged. The 
; sacks used in this manner of shipping 
' arc returntid by the consignee to the 
j shippers, and may be used until worn 
i out. This procc.s8 of packing is used 
only iu inland transporhition, and 
j appejirs to 1x5 convenient, and to have 
; the advantage of a great wiving in wood 
! over the large and cumbrous dry-goods 
I boxes one is accustomed to see in 
' America. 

I Protecting Carboys.— A very 
' simple but ingenious contrivance—it 
is BO simple tliat the wonder is the 
idea has never occurred to anyone be¬ 
fore—for protecting the upper portion 
of carboys when jjacked in hamjiers, is 
called tlie “ Marple Carlwy Protect<jr.” 
The main object of thi.s appliance is 
the protection from breakage of car* 
boys when shippefl abroad. It is well 
known in the chemical trade that all 
sorts of devices are made use of to 
prevent breakage of bottles containing 
acids and expou^ivc solutions when 
consigned on long voyages. Some 
manufacturers even go to the trouble 
and expense of placing the full carboy 
(hamper and all), in small empty casks, 
packing them well with straw, making 
up the lid, but leaving handle holes 
at the sides of the cask. Others cover 
the top of the ham|>er with a circular 
piece of timber with a hole in the 
centre to fit round the nock of the 
U)ttlc, and then fasten it down to the 
hamper with baling rope. Some yearn 
ago we saw a {latent package consisting 
of a stumpy kind of barrel in wliich 
the lx)ttle was permanently fixed, em¬ 
bedded in a kind of cement up to the 
neck, with a lid and handles. This 
was very good iu its way, but it will 
be easily understood that expense 
alone prevented its general adoption. 

The “ Protector,” as will be seen 
from Figs. 64, 65, 66, is simply a 
loose lid made to fit the hampers, and 
consists of two metal rings, the smaller 
and inner one intended to fit round 
the neck of the bottle, after being well 
packed with straw or hay on the Uxp, 
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whilst the larger or outer ring fits just 
inside the top hoop of the hivniper, to 
wliich it will b(5 lashod with twine or 
wire. The two rings arc braced to¬ 
gether with extnv-stroug narrow hoop- 
iron, and the whole is then varnished 
like the “ Marpie " hampers. 


no more, of any particular chemical, 
tliere is no reason why the “ Pro¬ 
tector ” should not prove as great a 
Iwon for the home trade as it un¬ 
doubtedly will for the foreign tirade as 
regards chemiesds consigned in carboys. 
(‘ Chem. Trades Jour.’) 



Fio. 84. Fig. 85. Fig 86. 


This appliance ensures almost abso¬ 
lute immunity from breakage, and its 
cost is trilling as comjjared with other 
contrivances hitherto in vogue. The 
only part of the bottle tliai is uxixiscd 
is the corked portion of the neck, and 
..s the “Marpie” hampers are shaped 
so ns to stow easily in tiers, the slight 
projection of the cork above tlio level 
of the “Protector" is of no matcj’ial 
conaoquonce. We may add tliat as 
evidencing the practical value of the 
“ Protector,” we saw a cargo of vitriol 
in bottles licing stowed in a narrow 
canal Iwat—pcrliaps the most awkward 
kind of “ vessel ” to stow earlx>ys in — 
and with the “ Protector ” affixed, the 
carboys were being stowed away in tiers 
four or five deep like so many drums, 
and the workmen were standing ami 
walking about on the tops of the bottles 
asthimgh they were on terra firma. 

The only drawback we can see to the 
general use of tlie “ Protector ” is that 
when affixed it is not easy to see when 
the bottle is getting full. This will 
militate against its use, say for the 
muriatic acid trade, where the bottles 
are usually filled by hose quickly, but 
where bottles are filled by funnel, and 
a recognised rule adhered to of filling 
every Tiottle with a given weight, and 


I Acid.—It has been shown thatcon- 

i centrated sulphuric acid of 66^ B., 
brought into contact with straw, wood, 
and other organic studs at ordinary 
temperature, can develop volatile or¬ 
ganic acids and sulphurous acid in 
considerable quantity. This suffici¬ 
ently explains the destruction of Iron 
(tarts of vcssela, etc., not in actual 
contact with escaping acid, and indi¬ 
cates that slee()iug in enclosod spaces 
ill which concentrated sulphuric acid 
is being conveyed can only be war¬ 
ranted where ventilation is very good. 

—(1) Buy boxes from the 
grocer at lx. a dozen and pack in 
meadow hay. Procure a suitable size 
box, fill with hay, press down tightly, 
then>make holes with two fingers and 
thumb of the r^ht liand, and place the 
eggs in position with the left hand. 

; 1 fozeus can be packed in this way in a 
, very short time. Divisional boxes, 
pa()er wrapping, cork, bran, sawdust, 
all fade away as soon as this simple, 
i inexpensive, handy, and expeditious 
I plan ia adopted. Never buy boxes 
i from the manufacturer of boxes for 
! sittings ; they are too careful of the 
wo<kI and quality. (J. Francis-Brown.) 
j (2) I send thousands of eggs to 
j London with a strip of corrugated 
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paper about 2 in. wide wrapped round 
each ej^g (corrugations inwards, of 
course), and a layer of liay top and 
bottom and l)etwcen each layer of 
eggs, in wicker baskets (circular by 
preference). There is scarcely ever a , 
single egg broken, and it is the sim- ' 
plest, safest and most rapid ^tacking of 
the many modes I have tried and seen. 
The wrappers are retained in place 
simply by juxtapo.sitiou ; eggs large 
ends downwards. The paper is that 
commonly used for wrapping medicine 
bottles for post. (Francis Bacon.) 

(3) The eggs may be packed in a 
rectangular hamper, In in. by 7 in. by 
5 in., each egg wrapped first in fine 
shavings and then in a piece of coarse 
paper wrapping, which is folded on the 
breadth, and not the lengthways, of 
the eggs. The bottom and aides of 
the liamper are lined wth fine wood- 
shavings, and the eggs placed end to 
end in a double row on the packing, 
with another layer of the abavinga on 
the top of all. The eggs cannot come 
to any harm ; but the coat of the 
hamper plus the cost of the postage 
puts this form of package out of the 
question for moderately cheap eggs 
sent by post. 

(4) My new laid eggs sent to London 
are packed in clean soft straw in boxes 
9 in. deep,four layers to the box ; the 
boxes contain 300, 400, and 500 each 
(120 to the 100); as much straw 
should be placed on the top of the box 
as will make the lid quite tight when 
tied down ; this prevents the contents 
from moving in transit. Tho break¬ 
age in this way does not exceed 1 per 
cent. New laid eggs sent to tho south 

, coast towns are packed in Tully’s 
patent boxes, cardlx>ard divisions, 
thick felt between. I never have a 
complaint of breakage in these boxes. 
Pheasants’, turkeys’, goose and fancy 
fowls’ eggs, are always picked in 
baskets, each wrapj^ in soft hay 
separately. These are sent to nearly 

.all liarts o/ the United Kingdom, 
France, Italy, and Belgium, and I 
never hear of an egg l%iug broken. 
Sawdiist,^bran, etc., are very unsafe 


packing, as the contents move about, 
l>esidcs excluding all air, which, when 
packed in boxe.s, is very injurious to 
eggs intended for incubation. I always 
send eggs for hatching by rail. (Q. 
liussell.) 

(K) The lx)x may be of the ordinary 
r2-diviflion type, but a layer of corru¬ 
gated paper is placed top and bottom, 
and a small roll of the same material in 
eiKih division to hold and protect the 
eggs. The principle appears to be 
right ami very simple. 

(ti) My experience is that those eggs 
travel best that arc first wrappe<l in 
paj)er, then piwkcd tightly in sawdust 
in divided wo<Hlen boxes. 

Oat-cliiiti‘an<l bran I dislike; liay is 
gO(Kl, but I think quite unnecessary. 
Ill large towns all these liave to be pur- 
cliasccl, whereas sawdust, as a rule, 
costs uotlilug, and is, iu my opinion, 
Ijeiter than anything else into the 
bargain. I generally place a few half- 
aheetfi of newspaper on the top of the 
; sawdust to prevent any working out 
I during the journey. The lids of the 
ix>xes should of course never be nailed 
down ; they should be either screwed 
or tied securely with strong string. 

There is generally a slight difficulty 
iu unpacking the eggs, as the sawdust 
when fine and well pressed, sets firmly 
round each egg. This is overcome by 
putting a thick layer of sawdust on a 
table, then turning the box ujiside 
down, sliding the lid olf, and drawing 
out the divisions, and with them the 
eggs fn 

Suggested precautions — 

(a) Always rest eggs 24 hours after 
a journey. 

(^i) Always print or write legibly 
“Eggs for Sitting” on each box. 

(c) Always make a string or wire 
handle to box. 

(cl) Never nail an c^-box. (R. de 
Courcy Pccle.) 

(7) At all times I have used (in pre¬ 
ference to hay or any other packing 
material) ilax dust, which is more 
elastic tlian anything else I can obtun, 
at the same time being wonderfully 
light-weighing. This dust may tn 
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bought in quantity where the flax 
(Dow Ripe) iH grown ; but I believe it 
is chiefly confined to the south-west 
counties of England. 

(8) The liox is a light wooden one, 
divided into 12 compartments for eggs. 
The pirtitions come full out to the 
sides of the Iwx, giving great strength. 
The eggs are very tightly {vicked in 
hay in eiich division, witli a biycr of 
hay top and lx)ttom, and on the lop of 
that a layer of chaff. So protected 
with an elastic cushion like liay, it 
must ])e exceedingly rare for an egg to 
be bn>ken. 

Packing Smoked Hams and 
Bacon for Export.—These goods 
must lie asdryaa possible l>efore being 
put in their canvas covers. A tlrying 
room is l)est to effect this, no heat | 
l>eing required, but a plentiful current 
of air. Flour, tuiwdust and similar 
materials, nprinkled on the go(Kla, have 
Iwen tried for drying but are not 
effective. bTour in pirticuhu' is bad as 
boing liable to decay. A good preser¬ 
vative is a weak solution of creosote in 
water. It is not liamiful, l)eing, in 
fuel, a substance that is produced 
naturully in the smoking. A solution 
of Uimx and water is also a good pre¬ 
servative anil does not afl'ect the equality 
of the meat in any way. If either 
solution rs use<l tlio g(Kxls must be 
dried Ijcfore being wrapped. The can¬ 
vas wrap])er8 can bo soaked in borax 
and water, but must be dried before 
use; it is a good plan if the meat is 
expected U> sweat a little. All pwk- 
ing cases should l>e strong and some 
effort be mode to get them w>it.er-tighl, 
as water or heavy water vapour may be 
in the vessel’s hold. 

Packing Honey Sections.— 
Honey sections when packed in a 1 h)x, 
however strong the box may be, are 
often damaged by shock due to the 
box being dropped. The following 
plan, though appearing to give more 
trouble in packing really takes little 
extra time, and old or light or rough 
boxes can bo used. The idea is to 
pack the sections in a simple made 
crute before putting them iu the box. 


The crate can be made of moderately 
light stuff, acconling to the number of 
sections. If twelve sections are to be 
sent, arrange these compactly on edge 
(as they stand in the hive), then meas¬ 
ure and cut lengths of say 1^ in. by 
^ in. stuff to form a crate that will fit 
the sections t^htly. Nail the parts 
L(jgether to form the crate, leaving one 
end open ; put the sections in, then 
nail up the open end. Now cover the 
whole crate with newspaper, and pack 
it ina box a little larger limn the crate, 
packing the space around the crate 
with shavings, straw, or any springy 
material. For greater weights, the box 
(in which the crate goes) can have a 
number of spiral springs, strong but 
short, nailed around its inner surfaces, 
those l)emg better in withstanding 
shock than sliavings or straw, but this 
could only be done with boxes tliat 
oi'C charg(^ for and returned. 

KCaking Packing-Pa.per 
and Cloth Waterproof (see alio 
\ Waterfroofiko).— Either of these 
materials can be treated with a pre- 
{Minvtiou of resin, wood Ur, creosote 
and pitch. The mixture is made hot 
iu a suitable pan (preferably by steam 
heat), and the cloth carried through it 
by a submerged roller; then as the 
cloth comes out it is scraped by a pair 
of knives to remove excess material. 
Tlie treiited cloth then goes over rollers 
placed well apart, and, when cool, it 
will be found hard enough to roll up 
without sticking. Paper is treated by 
coating it on one side only, either 
paiiitiug it with a brush, or causing it 
to be {tassed over and pressed on a 
flannel-coveretl roller, which is satu- 
I rated with the hot tarry preparation. 

I Another method is that of convert¬ 
ing soap to an insoluble substance by 
the addition of alum. Pass the cloth 
or paper through a warm solution of 
soap and water, 10 lb. of soap to 10 
I gal. of water, and afterwards through 
a worm solution of alum and water, 
10 lb, of alum to 10 gal. of water. As 
the cloth or paper comes from this last 
bath piuiB it through the rollers of a 
wringer and let it dry. The soap will 
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be found insoluble and the material 
waterproof. 

Storings Ice.—The storage of ice 
in large quantities is a matterdcmiind- 
ing some skill aud experience in the 
construction of the “house.” Tlie 
following tlirections are given by vari¬ 
ous authorities. 

(1) Build a round brick well, with a 
small grating for drain at bottom for 
the esciipe of water from melted ice. 
Cover the bottom with a thick l.iyer of 
good wheat straw. Pack the ice iu 
layers of ice and straw. Fix a wooden 
cover to the well. 

(2) Fire-brick, from its foeble con¬ 

ducting power, is the best miterinl to 
line an ice-hou»o with. The house is 
generally made circular, and larger at 
the top than at the bottom, wliore a 
drain should lie provi(le<l to run off any 
water that ini^y accumulate. small 

a surface of ice as jxissiblo should be 
exposed to the atmosphere, therefore 
each piece of ice should }>e dipped m 
water before stowing away, which, by 
the subsequent freezing of the pieces 
into one ma.ss, will remain unmelted 
for a long time. 

(3) Make a frame-house the I'equisite 
size, with its floor at least the tliick- 
ness of the botUim scantling from the 
ground, thus leaving space for drain¬ 
age and a roof to slied off the water. 
The boards of the wall should be 
closely joined to exclude air. Then 
build up the blocks of ice, cut in the 
coldest weallier, as solid os possible, 
leaving 6 iu. all nmnd between them 
and the board walls ; fill up all inter- 
HticcH between the blocks with broken 
ice, and in a very cold day or night 
pour water over the whole, so that it 
may freeze into a solid block ; shut it 
up till wanted, only leaving a few 
small holes for ventilation under the 
roof, which should >x* in. above the 
top of the ice. It is not dry heat or 
sunshine that is the worst enemy of 
ice, but water and damp air. If all 
the drainage is carried promptly off 
below, and the damf) vapour generateil 
by the i^ is allowed to escape above, 
the column of cold air between the 


j sides of the close ice-house and the 
j cube of ice will protect it much better 
j than it is pnitectod in underground 
i ice-houses, which can neither be 
di-ained nor ventilated ; sawdust also 
will get damp, in which case it is much 
worse tlian nothing. 

(4) An improved sort of ice-house, 
recommeutled by Bailej'^, gardener at 
i Nuueham Park, Oxford, is shown in 
; plan and section in Fig. 87, where 
. the dotted line indicates the ground 
j level. The well c»r receptacle for the 



Fig. hV 


ice a is 10 ft. 6 iu. wide at the boite, 
and 'i ft. wilier near the top; the 
walls are hollow, the outer |X)rtion 
lieiug built of dry rough stone, and 
the inner wall and dome / of brick. 
The outer wall r might l>e replaced by 
a puddling of clay, carried up as the 
work proceeds. Over the top is ® 
mound of clay and soil </, plant^ with 
shrubs to keep the surface cool iu 
summer. The drain i carries off the 
water formed by the rocitod ice, and 
i.4 provided with a traj) h to prevent 
the ingres.s of air tlu'ougb the drain. 

, There is a porch or lobby b provided 
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with outer and inner doora c; and 
apertures at d, to get rid of the con- 
denaed moisture, which, if not re¬ 
moved, would waste the ice. These 
ventilating doons should be opened 
every night, and closed again early in 
the nioruing. The most important 
conditions to lie secured are drj’ucss j 
of the soil and enclosed atmosphere, i 
compjictnesH in the Ixidy of ice, which j 
should be broken fine and closely 
raiiiined, and exclusion as far as 
possible of air, (‘ Gard. Mag. Bot.’) 

(5) A very cheap way of storiug ice 
has been (lescrilKnl by Pearson, of 
Kiniet. The ice-stack is made on 
sloping ground close to the pond 
whence the ice is derived. The ice is 
beaten sniall, well rammed, and gradu¬ 
ally worked up into a cone mound 
If] ft. high, with a Ixtsc of 27 ft., and 
protected by a, compact covering of 
fern ft. thick. A dry situation aiid 
sloping surface are essential with this 
j)lan, and a small ditch should sur¬ 
round the heap, to oan'y nipiilly away 
any water that may come from melted 
icu or other sources. 

(6) The following is an economical 
method of making small ice-houses 
indoors ; Dig a hole in a cool cellar, 
and make it of a size corresponding to 
the quantity of ice to Isi kept. At the 
bottom of this hole dig another of 
smaller diameter, the edge of which 
goes down with a gentle bloi)e. This 
kind of small pit, the depth of which 
shoulil be greater in proportion a.s the 
soil is less absorbent, must be tilled 
with pebbles and sand. The whole 
circumference of the large hole is to lie 
fitted up with planks, kept up along 
the sides with hoops, to prevent the 
earth from falling in. Then the 
IsAtom ami all the circumference of 
this sort of reservoir must he lined 
with rye stmw, placed upright with 
the car downwards, and kept up along 
the planks by a sufficient number of 
wooden hoops. The ice is to be 
heaped up in this ice-house, which 
must be covered over with a great 
quantity of hay and packing cloth, on 
which should be placed a wooden 


cover and some light straw. (‘ Les 
Mondes,') 

(7) In preference to one or more large 
houses, Maclean makes choiceof several 
small ones—each of them capable of 
holding, say, al)Out 20 tons—because 
he finds that, an ice-house once opened, 
its contents, exposed to the atmo¬ 
sphere, are more liable to waste than 
the ice in one wliich has nut been 
opened. The advantage of adopting 
the smaller houses will thus at once 
1)C Been ; the 0|>eiiiiig of one exposes 
but a ^Ul^lll quantity of ice at a time. 
Again, these houses can be rapidly 
filled, and should one, through any 
Ciiuse, fail to serve its purpose, there 
are others to fall liack uiton. Having 
selected a peat-moss of the required 
depth, convenient to a rood, and near 
tlie margin of a small sheltered lake, 
he marks out the ground to the dimen¬ 
sions shown on Figs. 89, 90, for 



the interior of the house ; the divots 
removed fnim the surface are placed 
in a circle round the edge of this space 
so as to Btreng;then and protect it 
during operations. Six men in a few 
hours con make the necessary excava¬ 
tions ; two are employed clearing out 
the space required for the storing of 
the ice ; one to cart; one to assist in 
filling the cart from the and 

two arc employed in cutting the drains; 
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a seventh man is simultaneously eu- rope or coir in the usual way. The 
^ged in preparing the roof. The space apex is protected from destruction by 
intended for the ice being completed, birds by covering it with a piece of 
the whole of the men, except the one old tarpaulin to the brea<lth of 15 in. 
preparing the roof, join in ranking The drains are dug 1 ft. below the 
the drain. By the time the drain is level of the floor of the house. A hole 

is cut in the north side of the 
house to mlmit of a siphon being 
placed in it. Small drains, as 
shown in Fig. 88, arc cut, and 
the siphon—which Maclean has 
found to answer well in the pent, 
and which is imuie of india-rul)l>er 
tubing 1-li in. diameter, and 
lashed to a bit of iron bent to 
8liaj)eaiul served over with marlin 
—is plnce<l. It has a I)ell-8ltaped 
mouth-piece made of wood or 
inetiU, with a rose covered over 
with a small wcsiden-jwrforated 
Iwx to protect it from 




injury. If, by any 
chance, it is noticed that 
no drainage is coming 
from the house, or that 
the water is exhausted 
by evaporation, it is well 
to attach a suuill piece of 
leather over the nos^e 
of the siphon, which, 
when the wind blows 
against it, acts os a 
valve. A few branches 


Fig. 90. 

half finished the supports for the roof 
are put up. These are made of rough 
pieces of oak, and rest on Ijarrel staves 
placed at the required intervals across 
the top of and at right angles to the 
wall. The spaces between the coup- 
lii^ are fill^ up with hazel or oak 
branches about 2 in. thick ; a layer of 
divots, heather side inwards, is now 
put on ; over that is laid a coating of 
the beat and softest moss taken from 
the drain and tramped into a solid mass 
aU over the roof to a uniform thick- 
nei^ of 15 in. After this, another 
lay^ of divots is put on, heather side 
out, and the whole is covered with 
straw <Jr heatbier-thatch to the thick- I 
tieaBof'gin.jand secured with heather- 


placed in the 1x)ttom will 
keep the drains clean, and 
the filling of the house 
, may at once be proceeded with. The 
ice should always lie broken up into as 
small pieces as possible, well packed, 
and suited with snow. When the 
house is filled to about 1 ft. above the 
level of the walls, puck the remaining 
space with sawdust. 

As there aro many places where 
peat cannot always conveniently be 
found, Maclean would, as the next 
I beat mejins of preserving ice, recom- 
' mend it to be stored in a house con* 
structed on the {ilau shown in Figs. 
91, 92 : Drive pieces of split larch 
of the required height into the ground, 
80 as to enclose a sufficiently largo 
space, and place them as close to one 
another os possible, any rougl) edges 
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being previously cut otF. Tie them i 
inside and outside by strong rafters of j 
the same material in a horizontal poai- I 
tiou—3 will suffice in ordinary cases ; | 
line the inside of the structure with 
rough sarking Isiards, tilling up the 
crevices with sawdust well rammed in j 
eoursca corresjionding to the depth of I 
the sarking lioards all along to and i 
underneath the Ijaulks ; thatch in the I 
usual way with turf and straw or | 


A house of this kind coste between ll. 
and 8/. The letters on the roof indi¬ 
cate as follows 1 a, thatch ; h, turf ; 
c, tramped peat; d, rough rafters. 

(8) The old-fashioned plan of storing 
ice under ground was assuredly a good 
one, but had the disadvantages of 
occasionally being impracticable, from 
the character of the subeoil, and 
always expensive. 

An ice-house, to be thoroughly effi- 



Fia. 91. 


cient, neetl not be under ground. 
The chief requirements of such 
storage arc that it be formed of 
non-conducting materials, so far 
as heat is concerne<l, and so con¬ 
structed as to give easy access, and 
drainage, without unduly admit¬ 
ting the external air. Added to 
these, and the better to ensure an 
extended sphere of usefulness, low 
first cost must be mentioned. 

These indispeusables to the 
modern ice*house, in Hoas'a 
opiniou, are happily not far to 
seek, lu wood we have the first 


requirement admirably met, while 
its adaptability and cost leave noth¬ 
ing to l)e ilesired; and^ if care l)e 
exercised in the selection of the 
kind of wood used, and in its sub- 
sGilueut preservation by an occo- 
sional coat of jiaint, it will prove 
to be by no means the ephemeral 
material many suppose. The sole 
remaining difficulty is the design 
of the structure. So far as sur¬ 
roundings are concerned, a shaded 
Flo. 92 . situation is preferable, but not 

iiidispensable ; and as for the ex¬ 
heather ; put a coating of coal-tar out- ; ternai elevation, it can be modified to 
aide the sidw of the house, and give ’ meet the taste and purse of the owner, 
the floor a gradual slope towards the ; By adojiting any of the many modifica- 
door ; cut a drain round the outside \ lions of the circular form, the ventil- 
to carry away the surface water and j ation is the better assureti, while the 
any waste that may take place. A I cost is not in any degree enhanced, 
space of 1 ft, to l)e packed with saw- I The entire floor, extending at least 
dust should bo left between the ice i 1 ft. beyond the exterior of the walls, 
and tlio wall, and filled up gradually j should be of thoroughly laid concrete, 
as the ice is being stored. The space ( not less tlian 1 ft. al*ove the suixound- 
immediately inside the door should lie j ing lovel, attention being given to have 
carefully and tightly packed with saw- j fiwthold for the wall-^wsts and slope 
dust : the small door made in the larger j from tlie centre for drainage. By 
one adioita of this being easily done. > tliis form of floor we guard a gainst 
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excegfiivc terrestrial ratlialioii aiui 
vermin. 

Tlie wall.*! <vin l>c miseil with any 
reijuireil iiuriil»er of an^le>. and (lie 
A-trufture ujaj’ range from a pentai'on 
upwards. They must fie douhle. witli 
an interspace of 18 in. at lea>t, ami of 
sound pitch pine—the interspace to he 
filled with the mo.st efficient mid 
clieapest non*conductor we liave, viz. 
sawdust. Two floors are needful, one 
in each wall, and they must fit pretty 
tightly. The roof must In; lined in¬ 
ternally on the couples, and the inter- 
sjiace filled with sawdust as lieforc. 
Felt is preforuhle as a roof covering, 
and the ajxjx of the roof must lie of 
the “ Lutther ” class of veutilator. 
The whole exterior to have 3 coats of 
best silicon white paint. For drainage, 
surface gutters in the concrete, radi¬ 
ating from the centre, and having 
trapped termini deliouching at the 
underside of the coticrcte. 

The house finished, it lias to be 
filled. Tins is best done by pounding 
down the ice, from whatever source 
derived, packing it closely in, and 
ramming it well together as it accumu¬ 
lates. 

Cold Storage Room. —A cold 
store should be built in the shade, and 
needless to atld, everylliing favourable 
tf) its keeping cool must be considered. 
Either brickwork or timber may lie 
used, but tiinljer is cheapest, e.specially 
as cold stores are often more or less 
temporary buildings. If ]^K)Ksible start 
by excavating some of the ground out, 
for if the floor is only a few inches 
below the ground outside, it is Ijetter 
than being afjove thi^': level. A sh^ne 
or cement floor is better tlian wood, 
being cleaner and less liable to injury 
damp. In buildii^ with wood, fix 
the uprights as usual, then cover the 
outside and inside with Iniards so that 
there is a 4-in. to 6-in. space lietween. 
Fill this space with sawdust, though 
pilioate cotton is better in resisting the 
passage of heat, and is a sterile material 
and yenmn proof. If possible, cover 
the wte>le of the outside with rooAng 
fell, and whitewash it. A tliatched 


ttH)f Isjst in preventing heat passing 
through. Tf .i low tcmpcmlure is 
rvquiretl, one or more blocks of icc 
■7in be kejit in the store, but for a 
uniform tewj^niturc the ire should 
he f)U( up near the coiiing ni’.her tfwri 
near Iho floor, as ivsiled ai?'always falls 
and does not asrend. The following 
are ciiemical cooling agents, sufficient 
to lower the teiui«rature of the air to 
lielow freezing-jK)iiitif rcijuired. 1 lb. 
of sal ainmouiac is iutiuiatcly mixed 
with 2 lb. pow’dered saltjKJlro, tlieii is 
addcnl ami mixed an equal bulk of 
Scotch soda. On thcHc dry ingredients 
is poureil half the bull: of cold water. 
Nitrate of ammonia dissiihetl in ratlier 
less than its own weight of water is a 
jiowcrful cooling ami freezing agent, 
but is ex[jcnsive. U can be recovertsl, 
however, by evaporating off the water, 
and is then fit for use again. Another 
mixture is sulphate of sisla (Glaulier's 
salt), on which Ik poureil muriatic acid, 
say 2 lb. of acid to !i lb, of salt. This 
is fairly cheap, hut Iuih a liad odour 
uhlesn in a carefully covered veKHul. 

Fruit and Seed-Potato Store. 
The following brief description may \k 
made to apply to a general vegetable 
store, only tliat in showing a numlier 
of tray or lattice shelvo-s, it is Hup- 
posed that the fruit will be sprawl 
out in single layern. Onlinarily vege¬ 
tables storwl for daily use aixs, more 
or le.ss, heaped up and require to be 
spreiwl out and sorter! over occasionally, 
which would not Ije convenient in a 
Btore elosoly shelve<l a.s Fig. fly shows. 
The width of this house would lie 10 ft, 
and any length required. The excava¬ 
tion should l»e 1 ft. 6 in. to 2 ft., 
according to whether tlie soil is dry 
or not (free of high subsoil water in 
wet weather). The wall would be 
4^ in. brickwork, say 4 ft. to 6 ft. h%h 
al^ve outride ground level. The roof is 
thatchcfl 1 ft in. to 18 in. thick on rafters 
or rough poles. OutBide the walls aw 
Ijanked up with earth as shown, this 
being the earth from the excavati(ffl, 
and the thatcli comai well over this. 
Ventilation can Iw provided by a amoU 
openin g beneath the door and another 
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at a high point at the opposite end of 
the building, but it may be noted that 
fruit and vegetables do not require 
ventilation so much ae a uniform 
moderate temperature. Too much 
ventilation would cause injury by 
frost in severe weather. The door 
should 1)6 double, or else well lined 
with felt, aii<l any w’indow provide<l 
should alw be double. The floor 



.should Ito etirlh, and if niiglitly (lainp ; 
will do more good than harm. The ^ 
cliiof use of vontilfition is to carry oS i 
the ratl er abundant moisture and 
odour tliat fruit gives ofl* for about two 
weeks after it is picked. After this 
the fruit ceiwes to perspire freely, and 
ventilation is only needed a little now 
and again. The shelves, for single 
layers of fruit, need ouly l)e 9 in. to 
10 in. apart, and are formed of stout 
lathes or battens any width up to 
about 3 in., with a 1 in. space l>etween 
each. A 2 in. ledge in front prevents 
fruit rolling oft’, and some gardeners 
like to have a very thin layer of straw 
on the shelves. Occasionally, too, 
gardeners store the apples on these 
shelves two deep, but not if they have 
space to avoid this. The window 
should only be large enough to just 
give the light requir^ fur liandling the 
fruit, for darkness is favourable to 
keeping fruit. On this account the 
window may have a blind or piece of 
sacking over it to be raised as required. 

-»e3*cs«“ 


Paints and Painting 

FOR COMMERCIAL AND ARTISTIC 
PURPOSES. 

{See also Enamkllinq, Japans and 
Japanning, Lacquers and Lacquer¬ 
ing, and Stains and Staining. 

Preparation of Materials.— 

For those who prepare and mix their 
pigmen ts from the dry state the follow¬ 
ing opening hints will be of use. In 
dejiling with the rough material, it is 
always a first duty to make a careful 
inspection for the purpose of removing 
ail hard and impure lumps, also stones, 
iwiils, etc., l)eforc the materials go to 
tlic rollers. The rollers are made of 
luvrd metal, usually about 2 ft. long 
and ftuted. For large requirements 
power, gas or steam, is made use of, 
but for smaller })uri)05cs there are no 
objections to a liand-power machine, 
This rolling machine is for cruslung 
purposes only, the grinding process 
being quite se|)aratc. 

When a machine is not available a 
hand roller worked on a slab of hard 
wood can be mode to sufflee. 

From the crushing rollers the mate¬ 
rials go to the drying i>an. This may 
be a large shallow pan, heated by steam, 
while for small purposes many painters 
use a ]>an or tin ]ilaced on the hot plate 
of the kitchen range at moderate heat. 
The materials must be dry and be al¬ 
lowed to cool, after which the sifting is 
done. Commonly, the stuff is fint 
jmssed through a cane sieve, then 
through one of horse liair, after which 
the different colours can be put together 
in their suitable proportions for mixing. 
Here again a mechanical mixing ma¬ 
chine may be usetl with best results, 
though liand mixing must be resorted 
to when a machine is not available. It 
is as well to liave separate pans or 
machines for mixing light and dark 
colours. 

The final process of grinding the 
mixed dry colour in oil is usually done 
I in a machine or mill, though for small 
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quantities the oil may be added in a 
mixing |)an and the mixture then 
by rubbing smooth in a pestle 
and mortar. For grinding white-lead 
and all heavy colours such as reds, 
browns, and yellows, granite or other 
stone may be used, but for fine colours 
a steel hand-mill is Itest. It is impor¬ 
tant that this latter mill ke]>t clean. 

In working any form of grinding- 
rollers, great care must be taken to 
clean them thoroughly immediately 
after use. If the jHiint Ikj allowed to 
dry ui)on the surface of the rollers, it 
is difficult of removal, and interferes 
with the perfect action of the machine. 
Should the working parts l)ecome 
clogged with solidified oil, a strong 
solution of caustic soda or iK)tAsh will 
remove it. By means of the sauie 
solutions, porcelain rollers may 1« kept 
quite white, even if used for mixing 
coloured paints. Although the colour 
of most pigments is improved by grind¬ 
ing them finely in oil, there are some < 
which suffer in intensity, when their ' 
size of grun is reduced. Chrome red, 
for instence, owes its deep colour to the 
crystals of which it is composed, and 
when these are reduced to extremely 
fine fragments, tlie colour is consider¬ 
ably minified. 

Workpeople, whether mixing or 
using paint, should l>e careful so as to 
avoid the poisoning effects of some of 
the pigments. In mixing many (;£ the 
dry colours, particularly greens, a cloth 
should be tied over the mouth and 
nose. At all times cleanliness of the 
hands, not forgetting the finger-nails, 
is important. A blouse and cap should 
be worn. The hands should be wfished 
before meals and no meals be taken in ' 
the workshop. Any cuts or injury to 
the skin should be well Ijathed and 
carefully bound up. Milk is a good 
drink to take, being a corrective to 
lead poisoning. Effervescing drinks, 
as they contain so much carlionic acid 
gas, should be avoided as this gas can j 
combine with some kinds of powdered 
pigments which would otherwise be 
less ^rmfiil or innocuous. Vinegar j 
jand acids ve best avoided. All paint I 


shops should be thoroughly well venti- 

. latt^. 

Linseed-Oil.—This is used in two 
forms, viz. raw and boiled. The raw 
oil is chiefly used with white-lead col¬ 
ours, while boiled oil is confined more 
to dark colours such as reds, browns, 
chocolate, black, dark blues, and greens. 

I Boiled oil with white-leail is apt to 
cause a yellowness and general ill 
eflect. The boileil oil is the better ve¬ 
hicle of the two and should be used, 
wlien possible, for outside work, but 
the raw oil gives the finest and most 
brilliant finish for indoor work. Many 
painters exercise their discretion and 
use the two oils mixetl in proportions 
they think best. To loil linsoed-oil, 
to each '^llon of raw oil add 6 oz. of 
litliat^ and y oz. of ml-lead. Heat 
for about 2 hours. Run off the clear oil 
and it >vUl be ready for use when quite 
cold, say T2 hours. Although spoken 
of as bailed oil,” the nil does not 
undergo actual boiling. The tempera¬ 
ture at which it Ixnls is over 600® F,, 
whereas there is no advantage in heat¬ 
ing the oil higiier than 350° F. ; the 
drying properties of the oil are not in¬ 
creased by heating beyond this point, 
while its colour is considersbly dark¬ 
ened. 

For the finer qualities of boiled oils, 
it is essential that the raw oil should 
liave been stored for some time, so 
that it may l>c free from mucilage. 
This muciliige is the chief source of the 
dark colour of some Ixnled oils ; when 
heated, it forms a brown substance, 
which is solublo in the oil itself, and 
extremely difficult to remove. The 
oxides usually added to the oil during 
boiling are litharge or red-lead assUted, 
the former being preferred on account 
of its lower price. About 2 to 6 per 
cent, by weight of the oxwles or driers 
is gra^lually stirred into the oil after 
it has been slowly raised to about 
300° F. The stirring should be con¬ 
tinued until the lith^ge is dissolved, 
or it would cake on the bottom of 
the pan, and cause the oil to burn. 
Litharge may even be re<luced to a cake 
of metallic lead when the fire is brisk. 
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Some pans are furnisliefl witli atirrcrH 
and gearing liy which the latter can be 
worked by hand or steam. The material 
of which the jians are made is wrought 
or cast iron. Cop^ier jians are some* 
times used with the object of imi>roving 
the colour of the oil. Little is known 
respecting the chemical reactions wliich 
take place during the boiling of oil. 
Even when the air is excluded during 
the process, the drying jiroperties are 
greatly increased, and, if boiled long 
enough, the oilisconvertwliiiloaRolid 
HubsUuicc. The loss of weight which 
ensues is dqiendcnt u]jun the tempera¬ 
ture and the time during wliich the 
operatioiicontinues. Itisless when the 
air is freely lulmittecl than if the pan 
is covered with a hood. The vapours ' 
given oCfby the oil are of an extremely i 
irritating character, and should lie do- j 
stroyed by passing through a furnace. I 
As their mixture with air in certain | 
proportions is explosive, this furnace ' 
should lie situated at some distance, and 
the gases be conducted into it by an 
earthenware pi]je. 

To reiiue liuseetboil, let 20 gal. of 
oil have ^ Ih. of oil of vitriol and 1 lb. 
of quicklimo added and stiired well. 
Boil for 2 hours. The oil is now set 
aside for several days to clear itself. 

Linseed-oil may be bleached by being 
exposed to strung light in thin glass 
bottles. There are methods of treating 
the oil with acids to lighten its colour, 
but as yet they are considcretl injurious 
as impoverishing the lasting (qualities 
of the oil aud making it brittle. 

Linseed-oil, to be suitable for paint¬ 
ing, must dry well. A test wliich will 
indicate whether this be the case or not 
is to cover a j)iece of glass with a film 
of the raw oil, and to expose it to a 
temperature of about 100“ F, (38® C.). 
The time which the film retjuires to 
solidify is a measure of the quality of 
the oil. If the oil lias been extracted 
from unripe or impure seed, the surface 
of the test-glass will remain “tacky 
or sticky for some time, and this 
happen if the oil under examination 
has been adulterated with an animal 
or vegetable noD>drying oil. 


Until recently linseed-oil was fre¬ 
quently adulterated with cotton-seed- 
oil, extracted from the waste seeds of 
thecotton-plant. Wherethe admixture 
was cbnsiderable, it could easily be 
detected by the sharp acrid taste of the 
cotton-seed-oil. Now, however, means 
have been found for removing this dis¬ 
agreeable taste, and the consequence 
hiw been tliat cotton-seed-oil is so largely 
used for arlullerating olive-oil, or as a 
substitute for it, that its price has risen 
alx)vc that of linseed-oil. Another 
adulterant wliich is rather difficult to 
detect is rosin. Oil containing tins sub¬ 
stance is thick and darker in colour 
than pure oil. When the jiroportion of 
rosin is considerable, its presence may 
ho oaccrbiined by hejvting a film of the 
oil upon a metallic plate, when the 
characteristic smell of burning rosin 
will be perceptible. When the per¬ 
centage of rosin is too small furdetection 
in this manner, a film of the oil should 
j ’be spread u^ion glass and allowed to dry. 

I When (luiU hard the film should be 
i scraiwd oil', and treated with cold tur¬ 
pentine, wliich will dissolve any rosin 
which maybe present, without materi¬ 
ally affecting tho oxidised oil. The 
[presence of rosin may also be detected 
by the following simple chemical test i 
The oilis boiled for a few minutes witha 
small quantity of alcohol (sp. gr. 0*9), 
and is allowed to stand until the alcohol 
becomes clear. The Huj)ematant liquid 
is then poured off, and treated with an 
alcoholic solution of lead acetate. If 
the c)U be pure, there will be very 
slight turbidity, wliile the presence of 
rosin causes a dense flocculent precipi¬ 
tate. HUould Imseed-oil be adulterated 
with a non-drying oil, it will remain 
sticky for months, when spread out in 
a thin film upon glass or other non- 
absorbent Bub^nce. 

The B|)ecific grarity of linseed-oil is 
in some cases of value in estimating its 
quality; but as the variations are slight, 
it would be difficult to detect them in 
BO thick a liquid by means of an ordin- 
uy hydrometer. A simple method of 
obtaining an approximate result is to 
procure a sample of oil of known good 
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quality, and to colour it with an aniline 
dye. A drop of this tinted oil will, 
when placed in the oil to be tested, 
indicate, by its ainkinp or swimming, 
the relative density of the liquid under 
examination. Freahly-cxtracted lin* 
seed-oil is unfit for making ]*aiut. It 
contains water and organic impurities, 
respecting the comjwsition of which 
little is knowti, an<l which are generally 
termed “mucilage/’ By storing the 
oil in tanks for a long time, the water 
and the greater part of the impurities 
are precipitated, forming at the l>ottom 
of the cistern a |)afity mass known as 
“ foots.” 

To accelerate the purification of the 
oil, and to remove at least a portion of 
the colouring matter, various methods 
are in u.se. The action of sulphuric 
acid upon liuseed-oU is not ho favour¬ 
able aa u{x>n other oils. It is, how¬ 
ever, sometimes employed, in the pro¬ 
portion of 2 parts of a mixture of equal 
volumes of commercial sulphuric acid 
and water to 100 of oil. The dilute 
acid is ^xjured gradually into the oil, 
and the mixture is violently agitated 
fur sevend hours, then run into tanks, 
and allowed to settle. A concentrated 
solution of zinc chloride has been sub¬ 
stituted for sulphuric acid in the pro¬ 
portion of about IJ per cent, of the 
weight of the oil. When the reaction 
is complete, steam or warm water is 
admitt^ into the liquid to clarify it. 
Oil treated in this way loses a con¬ 
siderable projx)rtiou of the colouring 
matter which it originally contained. 
When the oil is to be used for white 
paint, it is sometimes bleached by ex¬ 
posing it to the action of light. On a 
large scale, this is done in shallow 
troughs, lined with lea<l and covered 
with glass. The lead itself ap])ears lo 
have some influence upon the bleach¬ 
ing of the oil, for the decoloration is 
not BO rapid if the troughs be lined 
with sane. For small quantities, a shal¬ 
low tray of white porcelain gives very 
good rekulte, the white surface increas- 
bg tho’photo-chemical action. It is 
not ^uite dlwr wliether the presence of 
waver accelerates the bleaching of oil 


by this method; some manufacturers 
consider its presence neecssai’y, others 
omit it. Various salts are added to 
the water, the one most in use being 
copperas. However the oil may have 
been prepared, it will, if kept for a 
long time, deposit a sediment. At 
first this conUtins mucilage; but the 
sediment from old oil consists chiefly 
of the products of decomposition of 
, the oil itself. Oxygen is not necessary 
I for tliis decomposition; but it is in¬ 
creased by the action of light. Rjiw 
; linseed - oil dries more slowly than 
boiled ; but the resulting film is niore 
brilliant and durable. Kivw and boiled 
oils are therefore usually mixed in pro- 
jKJrtions varying according to the time 
I which cjin l»e allowed for the pjiint lo 
' dry, or to the pro|)ertie8 required of 
the film. 

Boile<l oil is the true grinding oil for 
colours, but there arc what are known 
as “grinding oils” on the market, these 
tieiug mixtures somewhat as fullowH : 
genuine lioiled linseed-oil, 4 |iarts; 
pine-oil (brown or yellow, according to 
the tint (jf tlie paint), 1 to 4 parts. In 
some esses 1 to 2 parts of mw linseed 
may be added. They are none of them 
so good as the pure lioiled linsaMl-oil, 
liaving less drying fK>wer and lieirig 
more unsatisfactory generally. Their 
one quality is that they are chcjvper. 

Linseed-oil substitute, of which there 
are several, is made of ground rosin, 
9 lb. ; ro.sin oil, 1 quart; water, 1 pint; 
jictrolcuni, gal. ; quickliuio, J lb. ; 
sulphate of zinc crystals, ^ lb. The 
rosin is melted in the oils, the lime 
slaked with half the water, the crystals 
melteil in the remainder. While the 
oil is hot, add the lime, then the crys¬ 
tal solution. Keep moderately liot, 
and stir until the lime is seen to lx; 
settling ; then run off and allow to 
clear. No liuHecd-oil substitute, as yet 
known, can be recommended as ap¬ 
proaching the qualitlea of the genuine 
oil. 

Painters’ Brushes.— There are 
various works on practical building 
wliich, in addition to an elaborate de¬ 
scription of the materials used, also 
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give information of a more or lesR ex* 
hauBtive kind jik to the toolB neceasary 
to work in these materials ; hut few 
condeHcend to notice houBe-paiuterH’ 
bruaheB, probably because they are 
short'lived (the bruKlies) and form a 
very in.siguifieant portion of the ox- 
{xmse incurred in completing a build¬ 
ing. Nevertheless, the painter s brush 
is as necessary to the finishing of a 
building, as, sfiy, tlie joiner’s plane, 
which is always fully descrilicd ; in¬ 
deed it is, in a sense, of more import¬ 
ance, for although the jdane smooths 
the wckkI, a goixl brush is absolutely 
necessary to cover it with {jaint or 
varnish as a jiroteeticm against the 
weather in this rather damp climate. 
A builder must therefore at some time 
or other jjurchase jwint-brushes, and 
ae it is not wise tliat a mim should 
spend liis money on tools he knows 
nothing about, tbe following notes 
made on hx^king through a brush- 
tnaker's tnule list may enable him to 
avoid Ijeing the proprietor of buniUes 
of horsebiir and vegcUble fibre tied 
on 'he end of sticks when good bristles 
fixed to proper liandleB are really what 
he intended to buy. On o^)emng a 
trade caUiloguc of painters' brushes, 
one of the first to be seen is the 
“ duster.” This kind of brush was 
formerly made in sizes known as extra 
% and % down to the numbers con¬ 
tinuing to 8 again without the 0. The 
is called li 7 in. brush, this dimen- 
sion including the wood block at the 
bottom, the bristles being only about 
6 in. long, and this remark as to the 
reputed size of the brush and actual 
length of bristle applies to all the 
shorter sizes. A duster is matle of 
“grey middles” with white bristles 
outside ; the large sizes were not long 
since used for dusting, and these, when 
worn down, were used for painting; 
but it must be noticed that the manu¬ 
facture of a “duster"differs from that 
of a paint-brush in that the former 
has the end of each bristle turned out¬ 
wards, BO that the brush may cover as 
large a surface as possible when in use 
as a duster, whilst the paint-brush 
3 


proper has the ends of all the bristles 
turned inwards, so as to hold the colour 
firmly and distribute it gradually over 
the w’ork. Latterly the painter has 
elected to use for dusting a bruah 
mtuie on a fiat stock from 4 in. to 
4^ in. wide, set in small knots after 
the style of a hearth-brush, the bristles 
used being that known as “china” in 
most coses. This latter, called also a 
jamb brush, is now extensively used 
for dusting, instead of the old-fastened 
ami more expensbe duster. Painters 
also use for dusting a brush made on 
the same principle, the stock being 
round; it is called a “round-set 
duster." It is manufactured in two 
sizes, the bristles being high-class 
Russian. The paint-brush proper, 
called in the tiwle a “ ground brush," 
but which painters call a “pound 
brush” in orror, derives its name from 
its being ground or rubbed on a stem 
after it is zn>ule; the object of this 
grinding is to clear the brush and 
soften the thin end or ‘ ‘ flag " of the 
bristle, BO that it will work smoothly 
and without leaving streaks on the 
painted surface. Orouud brushes are 
ma^le in various bindings and shapes, 
and of different sizes in each make for 
wliich any maker’s paint-brush list may 
be consulted. The material used for 
the binding is string, copper wire, or 
tinned iron wire, the l)eBt being of 
course cojiper wire. The shapes of 
these brushes are round, flat, oval, 
ami true egg-shaped oval, neither of 
these ovals being at all like the true 
ellipse of a conic section. The one- 
knot so-called “distemper brush," 
which is rarely used for distempering, 
is either form of the ground brush 
already described, tied on a flat handle 
instead of the liandle being insert^ 
in a wo(xl block fitted to the bottom 
of the bunch of bristles as in the 
orthodox ground brush. The sizes •<,, 
*01 *01 were at one time merely 
arbitrary tCTma, and they represented 
no particular weight or length of 
bristle ; but some years ago the high- 
class manufacturers agreed to a speci¬ 
fied weight and length of bristle as 
s 
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standards for every brush, and in this 
way an grciund brush of standard 
size, best make, will have 6 oz. of 
in, bristle ; a 5 oz. t(f 6 iu. 
bristle, and so on for the other sizes. 
The outsides of these brushes are all 
white, and the middles white, grey, 
or yellow bristles. The one-knot 
ground brushes are fre<juently nuvde 
with all black bristlos, and they make 
a very excellent brush, quite ecjiial for 
painting to the white, whic;h shows 
the ignorance of those painters wlio 
reject a brush as being faulty if they 
find a few black bristles mixed acci¬ 
dentally in a white brush. Indeed, 
some knowing painters are quite sure 
all such bristles are really wlialebone ! 
The cheaper kind of paint-brushes are 
made with a mixture of bristle, horse- 
h^, and Mexican fibre, encircled by 
a mixture of cheap white bristles and 
white horseUair. So that a casual ex¬ 
amination dtJOB not reN'eal the actual ; 
fact that ‘‘things are not what they 
seem." There is a large trade done in 
preparing horsehair for such “faked* 
up" goods, and the manufacture is 
extensive enough to require the imf)ort* 
atiou of thousands of ^us of such hair 
every year for these, and shoe brushes. 
The shape of the brush is a matter of 
fancj; but the one-knot isgreatly grow¬ 
ing m favour every year .'i.b compared 
with the other makes. Tlie true or egg- 
shaped oval is, unfortunately, not so 
sound a brush os either of tlie other 
shapes; in fact, an oval of any kind 
when bound tightly round has a ten¬ 
dency to become a circle, and if the 
length of the binding wire remmns 
un^tered the bristles are held rather 
loosely by it. 

Both tools are made round : they 
vary in size from 16 down to 0, 14 j 
being the largest size usually stocked. : 
The shorter siz^ are made of lily 
bristles with French outside ; a goo<l 
deal of German bristle is also used 
iflr the manufimture of this brush. 
Sash tools ,are made in two ways—the 
forked aud like socket; in the former 
the hristles are fixed between two 
‘prongs formed by a fork-shaped handle, 


I and in the latter, a knot of bristles 
! is fixed into a hollow turned in the 
handle. The socket-mtule tools are 
slightly lower in price tlian the forked, 
owing to the fact that the maker is 
able to use a slightly shorter bristle, 
and in this way get the same bulk 
with less weight. Under the head of 
I sash tools may be included specially 
' made scene-painters' brushes and sash- 
cutters. The latter are square knots 
i of bristles set in a tinned-iron biiud, 
with the edges of the bristles chisel- 
shaped, so as to be better fitted for 
its intended purpose. The Ijest paint¬ 
brushes are always made *vith the siiiue 
sort of bristles, the larger sizes entirely 
of llussian, the smaller sizes and stish 
tools being of Russian and German 
bristles. These latter bristles have to 
Ije divide<l and subdivided for colour 
and length acconling to the size brush 
rc(iuire(l, for the bristles as imported 
^ary very considenibly iu lengtli, col- 
i our, stifinoss, and (]uality, the due 
selectiou and Ifiencling of these for the 
special article requirra demands great 
skill and knowledge on the part of the 
workman. Bristles, tis they arrive in 
this country', vary in length from 2 iu. 
to 11 in., any Ijeyond 7 iu. being of 
little service, os they liuve nut sufficient 
stiffness, and must Ije cut down. The 
Russian bristles come from the wild 
boar, who, Cf^iisant of the re<jnire- 
ments of the London market, is goo<l 
enough to shed his coat twice a year. 
One coat is, however, superior to the 
other, and depends entirely on the 
season in which it is shod. The pea¬ 
sants collect the bristles in the woods 
where the Wra feed, and when they 
have a quantity, the bristles are sold 
to dealers, who, after cleaning and 
partially preparing them, place the 
goods on the market. German bristles 
are derived from smaller pigs partly 
bred for the purpose. It is said that 
the German p'g is hunted acr(«8 the 
country to get him into a heat, as the 
bristles come iway from his liide much 
easier when he is in this condition. 

It should not be forgotten that 
tho\^h all bi istles are hair, all hair is 
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not briKtle, for Imilrlers are frequently 
deceived by seeing a brufth marked 
“warranted all hair,” which may be 
quite true, but some of the hair is 
frequently horsehair of little value in 
a paint-brush, as it lacks the spring 
of real bristle. Horsehair is not vi orth 
one-sixth what good bristle is worth, 
and a brush made of all horsehair 
would be of no use whatever for piint- 
ing. MexicAn fibre, a vegetable sub¬ 
stance, is fretjuently used to mix with 
bristle to do so with any degree of 
success it is dyed to resemble it, and 
though in paint-bniahes it is com¬ 
paratively valueless, it may be used 
with great jMh’anhvge in liiue-brushes, 
for Hme, wliich destroyw the best 
bristles, does not injure fibre. 

Bristles come to tills country in 
casks i they vary much in colour, and 
are classed as lily, half-\i liite, black, 
and grey, the latter l^eiug really an 
admixture of two or mure of the other 
colours, U8 there is no such thing as a 
grey bristle. A <Ask may conbdn one 
or more difTerent coloured bristles. 
The peculiar stifinoss of a bristle is 
what makes it valuable in the manu¬ 
facture of paint-ln’ushes, and the stifi- 
ness defitiuds on the country wliieh 
produces the bristle, and the time of 
year it is gathered. Tlie boar with 
the Iwst coat is invariably found in 
the colder climate. 

Another kind of bristle comes from 
France: it is completely dressed, 
bleached, and assorted for colours, 
which are nearly all white, or light 
grey. French bristles, being soft, are 
used principally for the outsides of 
sash tools and other articles not re¬ 
quiring so much stiffness as that 
^ord^ by the Russian bristle. The 
price of bristles depends much on 
colour as well as on stiffness, lily 
being the most expensive, black or 
yellow and half-white coming next. 
Qrey, being a mixture of all the 
others is more plentiful, and therefore 
cheaper. A painter will always insist 
on having a white brush, or one hav¬ 
ing a wldte outside and grey centre, 
though he will, without heritation, 


plunge it at once into a pot of black 
paint. The lily-white bristles used on 
the outsides of paint-brushes, although 
more costly than the other kinds, often 
have less stiffness than the insides, 
because all the stiff bristles have been 
withdrawn from the parcels for the 
manufacture of high-class hair-brushes. 
Stiff white bristles, which were for¬ 
merly in great demand by shoemakers 
for pointing their wax threads, are 
now seldom used, the introduction of 
machinery into the boot trade having 
completely done away with this use 
for them. In the preparation of a 
bundle of bristles for a paint-brush 
great care must be taken to give it a 
fair amount of solidity without sacri¬ 
ficing its BiJriiig or the softness of the 
top. Lily bristles only are, ae a rule, 
sorted for stiffness ; the stiffost are 
always the thickest, hence they are 
easily sorted from the rest. Great 
care has to bo exercised in keeping 
the bristles in a brush all one way, 
for the root of a bristle is blunt, 
whilst the top or working end is split 
and soft. A painter will often cotn- 
plidu that his brush is adulterated with 
whalebone, when the fact is that an 
extra stiQ bristle or two are turned 
the wrong way up, and these cause 
streaks along the paint. Bristles are 
selected for the higher class of paint 
brushes for their straightness, as every 
bristle has a certain amount of bend, 
the German more than the Russian. 
Thus careful sorting becomes necessary. 
A bristle is import^ from China which 
varies in length from 2^ in. to 6 in., 
but this class is so lacking in stren^h 
as to 1)6 of little use, except for adul¬ 
terating the bristle in the denser kinds, 
and manufacturing the cheaper kinds, 
of brushes. ‘ 

Vamish brushes of hog-hair are made 
with best bristles specially prepared. 
This preparation consists in selecting 
straight bristles only, and removing 
all with a tendency to curve. These 
selected bristles are cleaned and 
bleached, any black hairs be^ re¬ 
moved. This latter precaution is taken 
for the sake of appearance only. Var- 
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nish brusbeEi are to he obtained in a 
great variety of si^es and shapes—being 
round, oval, flat, tied, driven, encased 
in tin or in copper bauds. The work* 
ing ends of all these are bevelled, so 
as to be ready for use. VTien a new 
paint brush is used in varnish it in* 
wiably comes to pieces, and when a 
varnish brush is put into water the 
same result follows. In such cases 
the maker is blamed, altliuugh it is 
customary to stamp on the liandle of 
each that the brush must not l)e 
soaked in water. The spirit in var¬ 
nish destroys the cement used in 
manufecturing a paint brush, while 
water dissolves that in the varnish 
brush. 

KaUomine and alahatitrinc hrusha 
are made much after the style of the 
nailed stock brush ; but they have a 
broad brass band and a very high-class , 
bristle specially prepared by scouring | 
and bleaching, both of which processes 
take from the efficiency of the bristle, I 
though they add to the appearance of 
the brush, and also enhance its price. 

A vmi^-board brvah is similar to 
the foregoing in every way, the bristles 
being secui^; but the kalsomine 
brush b^ins at 5^ in. or 6 in. wide, 
whilst the weather-board brush ends 
there, beginningat3 in. These brushes 
are not purchased in England, though 
they ma^e handy tools for paperhang¬ 
ing. 

A paperhawftr't hruik is made like 
a thick-handle distemper brush, the 
bristles being inserierl in the handle 
with pitch—that is, set in knots, after 
the style of a l^om, or the set 
duster already described. Paperhang¬ 
ing brushes are made of high quality 
brutle, for use in paste. 

A fopering bruik is that with which 
the paperhwger presses the pasted 
paper on to the wsdls, and smooths it 
over, squeezing out air-bubbles. In 
loot, it is used by the tnulesraan where 
th^ amateur would use his hand. One 
kind of papering brush is set after i 
Uie sqme manner as the paperhanger's j 
brash; in the other the knots are i 
. dnwn in with wire. The 8to<^ of I 


the first is a soliil piece of wood, and 
that of tlic other hM a lack, which is 
fastened on to conceal the wire, some- 
thing like a slioe or spoke brush. 

Stipplcrs are ma<le with high-class 
bristle, and, owing to the cost of pre¬ 
paring it, the stippler is an expensive 
brush. In the preparation of the 
bristle it hxses 25 per cent, in weight, 
and the lal>our on the brush is also 
: costly in proportion to tliat on other 
bruahe.s. The object sought, in mak¬ 
ing a brush of this kind, is to obtain 
a perfectly uniform flat surface, with- 
■ out any separation of the knots. If a 
I stippler is held up, and water allowed 
i to drmn from it until the brush be- 
I comes dry, each knot will stand apart 
I from its fellows like so many separate 
: pencils. This disarrangement of the 
bristles is soon correct^ by rubbing 
the hand a few times imross the sur¬ 
face of the brush when it is ejuite dry. 
This will cause the bristlee to assume 
their former positions. 

StencU hrmthn are made in two 
I forms. In one the bristles are fixed 
I in the tapering end of a tin ferrule, 

I and secured with a peculuu* cement, 
the wooden handle, called a “knob," 
Iteing inserted in the wide end of the 
ferrule. The otlier stencil brush is 
made by inserting the bristles in a 
I wo(xien handle made to receive them. 
They are fastened with cement, and 
I tied round with string, 
i MotUers and ffrainerg fire tmide'Kith 
\ high-class Inistles inserted in tin cas- 
j ings of varying widths and thickneraes. 
In the grainera the bristles are un¬ 
usually long for the thickness. In 
the mottlers they are shorter, so as 
to offer greater resistance to pressure 
when in use, 

Tlie pencil- grainer is a special tool 
made by inserting small knots of 
bristles in separate tubes, each coming 
to a fine point. Tlie tubes ore in¬ 
serted in a tin casing, each piece of 
casing having a wood filling fitted into 
the bottom of it. 

From the foregoing description of 
the material used in the manufactoie 
of pointeiiB’ brushes it is obvioosly & 
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matter of importance that the pur- 
chikscr rthould know the cjuality of any 
brushes Ihj may l>e buying, as the pre¬ 
sent liigh price of bristles encourages 
adulteration and inferior materials. 
First, then, it is necessary to guard 
against the tendency to purchase 
brushes because they are cheap, for 
all cheiiyi brushes turn out to be more 
expensive in the end than the com- 
j«.ratively dearer ones. It is ciiay to 
test the quality of any two brushes 
by using them consUnitly on the same 
kind of work. H this is done, it will 
be found tliat the low-price brush has 
considerably less spring, .ind will wear ■ 
out much faster than the high-price 
one. The two chief sululterants used 
in jiainters’ brushes are horseliair and 
filire, lioth being blended with the 
bristles, ami though there may be a 
diihculty at times in detecting the 
horsehair, there is none whatever in 
detecting tliu fibre, for it can singled 
out by applying a lighted match to it, 
when the wholo will burn slowly like 
straw. Under a similar tost biistlc 
or liuir will frizzle uy), giving off that 
smell ywculiar to animal matter. 
Horsehair is mainly detected by being 
of the same thickness at one eu<l as at 
the other, and in addition it lias no 
syu'ing. The genuine liriatle is much 
thicker at the butt than ut the top ; 
but this remark docs not, of course, 
apyjly to bristles wliich liave been 
shortened in process of manufacture, 
for they show little dillerencc in this 
rosyject. 

Before using a paint or diatemyier 
brush, care should be taken to ascer¬ 
tain tliat it hiia not become too dry ! 
(some dealers hang them in bundles I 
to the ceiling of their shops over gas¬ 
lights), ua in such a case there is a I 
tendency for some of the bristles to i 
lose thoir hold, owing to shrinkage of 
the handle and other materials used 
to secure them. Such brushes may 
be placed in water for a short time; 
but it is wholly unnecessary to soak a 
brush for any lengthened period under 
the impression that tliis treatment 
will prevent tho bristles from coming 


out. In using a brush for the first 
time, a few bristles will probably work 
out; but these are in most cases short 
ones w'hieh have been included by acci¬ 
dent when making up the brush, and 
they gradually work their way out¬ 
wards, not having been caught in the 
cement. Loose hairs may in most 
cases be removeil by holding the brush- 
handle firmly and jerking it smartly, 
or by scraping the top of the brush 
with the blade of a knife ; this latter 
will catch the butt end of the bristles 
jvnti remove them, thus obviating the 
necessity of yacking tliem off the wet 
yiaint. After using a brush care should 
l>e taken not to place it in a position 
where the bristles may get cramped, 
neither should yiaint be allowed to dry 
iu it. 

When practicable, brushes should 
bo cleaned after using, and hung up 
rciidy for use; bvit if left to sow, it 
should In in oil or water, never in 
t.uryientine. A dirty brush should not 
bo cleaned with hut water and potash, 
for this caustic alkali will cause the 
bristles to curl up as if they were 
dipped in lime. Vanush brushes should 
idways be yilaced iu oil and never in 
water. A builder should instruct Ms 
sturekecyier to look after Ids brushes, 
esyieciully when they are in use ; un¬ 
fortunately, it is not always necessary 
to employ such a man, and many high- 
class brushes are iu consequence ruined 
for wont of otrlinary care. Builders 
should not purchase a brush which has 
not the maker's name stamped on the 
handle ;—good makers have a reputa¬ 
tion to lose, and they will therefore 
take care that all goods bearing their 
name shall be characterised by good 
material and good workmanship. 
U English Mechanic.') 

The Application of Faint.— 
Paint consists essentially of two 
parts—(1) the veliicle or medium, and 
(2) the pigment. In the case of oil- 
paints, a third substance becomes 
necessary, to facilitate the drying or 
solidification of the vehicle; this is 
termetl u “drier.” 

Vehicles .—A perfect vehicle mixes 
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readily with the pigment, forming a 
mass of about the consistence of 
treacle. It is colourless, and lias no 
chemical action upon the pigments 
with which it is mixed. When spread 
out in a thin layer upon a nou-porous 
substance, it solidifies, and forms a 
film not liable to subscc^uent disin¬ 
tegration or decay, and suiliciently 
elastic to resist a slight concussion. 
No vehicle complies %vith all these 
conditions; those which most nearly 
approach them are the drying-oils. 
The use of oil in painting is sind to ; 
have been invented in the 14th cen- ! 
tury, and soon reached considerable [ 
perfection. Even the best of recent 
painters have not succeeded in giA’ing 
to their works that durability wliich 
the originators of the method attiduod. ! 
Ail organic substances are liable to i 
a more or less rapid oxidation, espe- > 
cially if exposed to liglit and lieat. 
Oil is no exception to this rule; but 
it seems that, in its pure state, it is 
much more durable thau when mixed 
with other substances. Although 
ground-nut* and popjjy-oils arc some¬ 
times employed by artists where free¬ 
dom from colour is essential, linseed- 
oil is the vehicle of by far the larger 
proportion of paint for both artistic 
and general purposes. 

Oil-paint appears to have been un¬ 
known totheancients, whouBcd various 
vehicles, chiefly of animal oripn. One ! 
of these, wliich was in high repute at j 
Borne, was wlute-of-egg beaten with j 
twigs of the fig-tree. No doubt the | 
indiMTibbercontaiuedinthemilkyjuice [ 
exudin?^ from the twigs contributwl to 
Ibe eb»l\cv,ty ol tbe ?iVm reauUmg Irom \ 
the drying oi this veinde. \*\my was 
aware of the fact that when glue is dis¬ 
solved in vinegar and allowed to rlry, 
it is less soluble than in its original 
state.. Many suggestions have been 
made in modem times for vehicles in 
wUch glue or size plays an imi>ortaut 
In order to render it insoluble, 
various chemicals have been added to 
its solution, suchas tannin, alum, and a 
c^odiic salt. None of these vehicles, 
’’however useful for special puqx>ses, lias 


become sufficiently well known to war¬ 
rant description. 

Storing. —When paint is notintended 
fur immediate use, it is packed in me¬ 
tallic kegs. For exportation to hot 
climates, the rim of the lid is soldered 
down, a practice which effectually pre¬ 
vents access of atmospheric oxygen. 
White-lead paint is frequently i>acked 
in wooden kegs ; these prevent the dis¬ 
coloration sometimes caused by iron 
kegs. When j»aiut is mixed re^y for 
use, it will, if exjK>8edtotlie.'vir, Income 
covered withaakin, which soon attains 
sufficient thickness to exclude atmo¬ 
spheric oxygen, and ]>rovt.nl any furtiier 
solidification of the oil. The paint may 
l>e still better pnitcctod by iwuring 
water over it, or it may be placed in 
air-tight cans. If it has licen allowed 
to stand for some time, it must be well 
stirred l)efur6 using, the pigments 
iiave a tendency not only to sepaiute 
from tlie oil, but also to settle down 
according to their Bi)ecific gravity. 

Avplyimj .—Of whatever nature the 
Burwe may be to which the paint is to 
beapplied, great care must be taken that 
it is i)erfoctly dry. Wood especially, 
even when apparently dry, may on a 
damp day contain as much as 20 per 
cent, of moisture. A film of paint ap¬ 
plied to the surface of wood in this 
condition prevents the moisture from 
escaping, and it remains enclosed until 
a warm sun or artificial heat converte 
it into vapour, which raises the paint 
and causes blisters. Moisture enclosed 
between two cuatsof paint has thesamc 
effect. Paint rarely blisters when ap¬ 
plied to wood from which old jwntlias 
heen burnt o¥i; this proljabVy due to 
the drying ol the wood during Ihe 
oi)eration of burning. 

Priming .-—The first coat of paint 
applied to any surface is termed the 
“ priming-coat. ’* It usually consists of 
red-lead and boiled and raw linseed-oil. 
Ex|>erienee lias shown thatsucha prim¬ 
ing not only dries quickly itself, but 
also accelerates the drying of the next 
coat. The latter action must bo attri¬ 
buted tu the oxygen contained in the 
red-lead, only a small portion of which 
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is ul»Bori)e(i by the oil with which it is 
mixed. Kali, of Heidelberg, prepares 
a sulwtituto for Iwiled oil by mixing 10 
jiarts whipj)cd blood, just ae it ia fur¬ 
nished from the slaughter-houses, with 
] |)art of air-slaked lime sifted into it 
through a fine sieve. The two are well 
mixed, and left standing for 24 hours. 
The dirt/j' poi-titui tliat. collcctH on top 
is taken otf, and the solid portion is 
broken l(M>Ke from the lime at the bot¬ 
tom ; the lattorisstirred up with water, 
left to settle, and the water pouretl off 
after the lime luvs settled. The clear 
li<jui4l is Well mixcil up with the solid 
subsUiiicelvforementiontMl. Thisnuvas 
is left standing for 10 or 12 days, after 
which asolution of jH)Uish permanganate 
is a<ldetl, wliicli decoloriwjs itaivd pre¬ 
vents putrefaction. Finally the mix¬ 
ture is stinxid u]>, diluted with more 
water to give it the conHistenuo of very 
thi!» size, fillerod, a few drops of oil of 
la\euder added, and the pre]>ivration 
pn'servod in closed vessels. It is said 
to keep a lung time without change. 
A single coat of this li(juid will suHico 
to prepare wojhI or l^vpcr, us well as 
lime or hard [•histor walls, for painting 
with oil colours. This substance is 
c}ieJi{)cr than lin.'^ocxl-oil, and closes the 
jKires of tlie Hurfiwc so i)erfoctly tliat it 
tivkes much less jwint to cover it than 
when primed with oil. 

-The drying of jiaint is to a 
great extent de}>endent upon the tern- 
IKjrature. Helowthe froezing-iH>int of 
water, jiaiut will remain wet foj- weeks, 
even when inixtsl with a considerahle 
proportion of driers ; while, ifexposed to 
ahcjitof 120°F. (49^C.), thewwnepaiut 
wiW \sicome solid m u few hours. The 
drying of \«dnt being a \irt)W'sH of uxi- 
«lat\nn and not eva\K)ration, it is essen¬ 
tial tliat tt good supply of fresh air 
should be provided. When a film of 
fresh paint is i>laced with air in u closed 
vessel, it does not alworb the whole of 
the oxygen present; but after a time 
the drying process is arrested, ami the 
remaining oxygen ajipeiffs to have be¬ 
come inert. Considerable quiviitities of 
volatile vapours are given off during 
the drying of paint; these are due to 


I thodecompositionoftheoil. When the 
[ fwinthaslteen thinned down by turpen- 
j tine, the whole of this lujuid evaporates 
i on exj> 08 ure to the air. There must, 

^ therefore, l)e a plentiful access of air, to 
remove the vapours formed, and afford 
a fresh supply of jwtive oxygen. The 
prcsenct* of moisture in the air is rather 
Iwncficial than injurious at this stage. 
Esf>ecially in the case of paints mixed 
with varnish, moist air appears to coun- 
tcnict the tendency to crack or shrink. 
Under the erroneous impression that 
the drying «)f jviintis a species of evap¬ 
oration, o])cn liros arc sometimes kept 
ujuu freslily-jwiinte*! nHims. It is only 
when the tempenvture is \ cry low that 
any l)enefit can result from this prac¬ 
tice ; as a rule, it rather retards than 
hastens the solidification of the oil, 
which cannot take place rapidly in an 
atiuos])hcre la<leu with oxrlxiniu acid. 
The first ctxit of paint should 1)6 tho¬ 
roughly dry before the second is ap¬ 
plied. Acrylic acid is formed during 
the oxidation of linseed-oil, and unless 
this l>e allowed to evaporate, itntay sub¬ 
sequently liberate uarbonie acid from 
the white-lead present in most i)amts, 
and give rise to blisters. Sometimes 
a second priming-coat is giN'en; but 
usually tbe second coat.appliwl contains 
the pigment. This, as soon as dry, is 
again covered by another coat, an<l sub¬ 
sequently by tw’o or more finishing- 
coats, according to the nature of tlie 
work. 

; Filling .—Before the first coittis ap- 
plie^l to w'ood, alllioles should be fiU^ 

' up. The filling usually employed is 
ordinary putty ; this, however, some¬ 
times consists of whiting ground up 
, with o\\ ftwts ol a non-drying obaracter, 

' and when the films of paint are tlry, the 
; oil from the putty exuiles to the surface 
causing a slain. The best filling for 
I ordinary purposes is whiting ground to 
I a paste with Ixiiled liuseed-oil. For 
j finer work, and for filling cracks, red- 
[ lead mixed with the same vehicle may 
i be employed. For porous hard woods, 

I use boiled oil and corn starch stirred 
! into a very thick pasto; add a little 
' japan, aud reduce with turpentine. 
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Add no colour for light ush ; for dark 
asli and chestnut, use a little raw 
sienna ; for walnut, burnt umber and 
a alight amount of Venetian red ; for 
bay wood, burnt sienna. In no case 
use more colour than is retjuired to 
overcome the white appearance of the 
starch, unless you wish to stain the 
wood. This filler is worked with brush 
and rags in the usual manner. Let it 
dry 48 hours, or until it is in condition 
to rub down with No. 0 sandpaper, 
without much gumming up; and if an 
extra fine finish is desired, fill again 
with the same materials, using less oil, 
but more jajwn and turpentine. The ; 
second coat will not shrink, being sup¬ 
ported by the first. When the second 
coat is hard, the wood is ready for 
finishing up by following the usual 
methods. This formula is nut intended 
for rosewood. 

Coats.->Thereis no advantage in lay¬ 
ing on the [laint too thickly. A thick 
film takes longer to dry thoroughly 
than two tliin films of tiie same aggre¬ 
gate thickness. Paint is thinnerl down 
or diluted with linseed-oil or turpen¬ 
tine. The latter luiuid, when uspaI in 
excess, causes die [Mint to dry with a 
dull surface, ami lias an injurious effect 
upon its stability. SomotimeH the last 
coat of paint is mixed with varnish, 
in order to give it greater brilliance. 
In this case, special care must be 
taken that the previous coats hai'o 
thoroughly solidified, or cracks in tl«j 
final coat may subsequently ap[)ear. 
The same remark applies when the 
surface of the paint is varnishod. The 
turpentine with which the varnish is 
mixed has a powerful action U[)on the 
oil contmned in the paint, if the latter 
is not thoroughly oxidised. The ex¬ 
terior of the paint is thus softened, and 
the varnish is enabled to slirink and 
crack, especially in warm weather. 

Surface .—Wlieu the surface to l»e 
[Muotod is already covered with old 
paint, this should be eitlierremovetl or 
rubbed down smooth before ajiplying 
the new. ^Wlien the thickness of the 
oldwMiis notgreat, rubbing down,ac- 
cohipauied by a careful scraping of 


blisters and defective parts, will suffice. 
When the thickness of the old paint 
necessitates its removal, it may cither 
l>e burnt off, or softoniid hya solution of 
caustic iUkali, and afterwards scraped. 
The burning process is the most effec¬ 
tive, and leaves the wo(k1 in a fit con¬ 
dition t<) receive the fresh ciMit of paint; 
but it i.H not applicable in the case of 
fine mouldings. When caustic potash 
or soda is used, the paint is left in con¬ 
tact with it f<ir some time, when the 
linoleic acid of the oxidised linKee<l-oil 
becomes saponified, and am easily be 
scraped or scrubbed off the surface of 
the wo(k1. Whenever an alkali is em¬ 
ployed, it is of the greatest imjHJrtance 
that tiic wood should afterwards l)e 
thorouglily washed several times with 
clean, water, in order to remove every 
trace of the solvents. Any soda or 
potash roniaiiiing in the pores of the 
wo(xi would not only retain moisture 
and cause Ifiistoriug, but would also 
have an injurious action upon the 
vehicle of the [Mint aul)8e(|uently ap¬ 
plied, and in many coses upon the pig¬ 
ment itself. Tim remarks alreeuly 
made as to the necessity of an abso¬ 
lutely dry surface should 1« borne in 
mind in this instance. When the sur¬ 
face of the paint is to 1x5 protected by 
a c(tat of vaniish, the latter should not 
Ixj applietl until the whole of the oil 
contained in the [Mint lias solidified. 
The wrinkling of ^•armsh ujxm paint is 
fre4[ueutly erroneously attribuLwl to 
the lad quality of the varnish, when 
the real cause is the inc4)mpletc oxida¬ 
tion of the [laint itself. 

RcTnnvinfj SmeU. —(1) Place a vessel 
of lighte<l cliarcoal in the room, and 
throw on it 2 or 3 handfuls of juniper 
berries ; shut the windows, the chim¬ 
ney, and the dofir close; 24 hours 
afterwanls the room may be opened, 
when it will lx; finind that the sickly, 
unwholesome smell will be entirely 
gone. (2) Plunge a handful of bay 
into a pail of water, and let it stand in 
the room newly painted. 

Discoloriition. — Light • oolonred 
paints, especially those liaving white- 
load Ob a basis, rajndly discolour under 
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iiffercnt circumHtances. Thus white 
oaint (liscolouru when excluded from 
die light; sioue colours lose their tone 
tvhcu exposed to sulphuretted hydro¬ 
gen, even when that is only present in 
very small (|uuutity in the air ; greens 
fade or <larken, and vermilion loses its 
brilliance rajddly in a smoky atino- 
ipherc like Hint of Ijomlon. huderh- 
lorf thinks that the destrueti\e change 
is priucijMilly due to a property in lin- 
jeed-oil which cannot 1 h 3 destroyed. 
The utility of drying oils for mixing 
pigments de|>cnds entirely on the fact 
that they are con\erted hy the uhsorp- 
tion of oxygen into a kind of resin, 
which rehiins the colouring pigment in 
its semblance ; but <luring thisoxiilisa- 
tion of the oil—the drying of ihe|)aint 
—a process is set u}> whicli, ca|xjcuvlly 
in the absence of light and air, socm 
gives the whitest paint a yellow tinge. 
liUderwiorf therchin' proiioscs to em¬ 
ploy an alrewly foriuod but colourless 
resin as the binding material of the 
taint, and ho selects two resins tw 
tcing s|«cially suitable—one, sanda- 
nudi, soluble in alcohol; tlie other, 
dammar, soluble in turiwiitine. The 
sandanuih must l»e carefully picked 
over, and 7 oz. is utldeil to 2 oz, Venice 
turpontuiewKl 21 oz. alcohol of sp. gr. 
0-8;iy. The mixture is put in a suit¬ 
able vessel over a slow fire or spirit- 
lamp, and bmted, stirring <liligenlly, 
until it is almost Itoiling. If tbe 
mixture Ite kept at this tem|>erature, 
withfretjuenl stirring, for an hour, the 
resin will Ito dissolvecl, and the varnish 
is ready for use as soon as cool. The 
Venice turpentine is necessaiy to pre¬ 
vent too rapid drying, and more dilute 
alcohol cannot lie employcil, liccauscj 
sandarach do(is not dissolve ejisily in 
weaker alcohol, aiul, furtlicnin>rc, the 
alcohol, by cvajKinitioii, would sisin 
Income so weak that the resin would be 
precipilatwl as u |S)wder. When this 
is to l»o mixed with white-lea<\, the 
latter must first l»e finely gi’ound in 
water, and dried again. It is then 
rubUxl with a little turjwntine on a 
^I'd), no more turjx^niine Udiig taken 
than is absolutely tieoessary to unable 
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it to be worked with tliemuller ; 1 lb. 
of the whitc-leiwl is the<i mixed with 
exactly \ lb. of varnish, and stirred up 
for use. It must be applied rapidly 
because it dries so <|uickly. If when 
dry the colour is wanting in lustre, it 
indicates the use of too much varnish. 
In such eases, the article painted 
should be rubbed, when perfectly dry, 
witli a woollen cloth to give it a gloss. 
The dammar varnish is matlc by beat¬ 
ing 8 iiz. dammar in 16 oz. turpentine 
' oil at to 190“ F. (7l“ to 88“ C.), 
stirring diligently, and keeping it at 
■ this ieni])e?-ature until all is dissolved, 
which rciiuires alout an hour. The 
varnish is tJicn dewiTibwl fi’om any im- 
' purities, and jirescrved for use. Tha 
second tuvil of the pure varnish, to 
whichhalf itsweightofoilof lurjwntine 
liiisbecii lulded, may Iw applied. It is 
still letter to apply a coat of sandarach 
varnish mtulc with alcohol, l^ecause 
dammar varnish alone does not possess 
the hardness of sandarach, and when 
tlio article covered with it is handled 
much, does not last so long. 

Thi' »S'tW/n// nf /^7?»if.--It is always 
' found that wlicn paint “ scales “ that 
there is every indication of a want of 
' adhesion to the surface on which it is 
' laid, and although tliis is easy to 
I understand, it is more difficult to say 
1 what causes this ill result. Un- 
I doubtedly the surface on which the 
j plaint is laul is usually at fault and 
rc<|uireH the cliief coiisideratioii. If 
wood is in ([nestion then the presence 
of one or other or a combination of 
three conditions is usually sufficient 
, to induce llaking. These conditions 
i ore; moisture in or on the wood; 

I resinous matter in the wood; the 
' intcrjsisition of a film of size wliich by 
■ its very nature does not form a perma¬ 
nent coating over the woixl, and there¬ 
fore is a source of weakness to every 
coat of paint laid over it. In the case 
of iron and steel, a fruitful source of 
scaling is rusting umler the surface of 
the paint. Want of care in cleaning 
the surfiwe Iwfore painting induces the 
formation of rust beneath the surface, 
and the presence of “mill-scale’ will 
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cause flaking of a purely mechanical 
kind. The use of unsuitable though 
not necessarily bad materials also 
causes iron and steel to rust under the 
paint, and the moet recent investiga* 
tions on the subject tend to prove tliat 
linseed'Oil is the unreliable element in 
the case, as it does not resist the pas* 
sage through it of moisture and car¬ 
bonic acid gas, which are the prime 
causes of rusting. Cement surfaces 
exhibit some curious traits in regiu'd 
to the scaling of paints, as the causes 
that operate are somewliat complex. 
Very often the active chemical matter 
in the cement is sufficient to destroy 
the oil in that portion of the piint 
ithat lies nearest to it, with the conse¬ 
quence that the adhesion of the whole 
film is destroyed, and flaking results. 
Again, a cement surface (and tlxis 
refers particularly to an old cement 
surface, or to one that has Ijeeu jiro- 
viously treated with cement wash or 
distemper) is extremely liable to con> 
tain a (quantity of loose powdery 
matter, and unless this is carefully 
and thoroughly brushed off before 
painting operations are begun, flaking 
will inevitably occur. Still another 
cause is the excessive porosity of many 
cement siirfaces. The liquid portion 
of the jtaint is rapidly sucked ui^, 
leavii^ the solid pigmentary portion 
on the surface. This solid [X}rtion 
being robbed of the binding medium, 
then forms in itself a powdery layer, 
and prevents the succeeding coats of 
paint attacliing themselves firmly to 
the surface of the cement. Here, 
then, we have that lack of adhesion 
which will cause flaking. 

Practical Hints. —Tho compo¬ 
sition of paints should be governed 
—(1) by the nature of the material 
to 1^ painted : thus the paints re- 
Bpectivdy best adapted for wood 
and iron differ considerably; (2) by 
the, kind of surface to covered—« 
porous surface requires mure oil than 
one that is impervious ; (3) by the 
nature and appearance of the work to bo 
done Plicate tints require colourless 
o&l, a flatted surface must be 


without oil (which makes the gloss 
of a shining surface), paint for suriaces 
intended to be varnished must contain 
a minimum of oil; (4) by the climate 
and the degree of exposure to wliich the 
work will be subjected : for outside 
work, boiled oil is used, because it wea¬ 
thers l)etter ttian raw oil, turps is 
avoitled as much as possible, liecause it 
evaporates and does not last ; if, how¬ 
ever, the work is to be exposed to the 
sun, turps is necessjiry to prevent the 
paint from blistering ; (5) the skill of 
the pivinter affects the comjKJsition ; a 
good workman can lay on even coats 
with ft piiiallcr quantity of oil and turps 
tluui one who is unskilful; extra turps, 
especially, are often added to save 
lalwur; (fl) the quality of the mate* 
rials makes an inqx>rhmt difference in 
the proportions used : thus more oil 
and turps will combine with imre than 
with impure white-lead •, thick oil 
must lie used in greater quantity than 
thin ; when {xunt is purchased ready 
ground in oil, a soft paste will rec^uire 
less turps and oil for thinning than a 
thick ; (7) the different coats of [jaint 
vary in their composition : the first 
coat laid on to new work r^juires a 
good deal of oil to soak into the mate¬ 
rial ; on old work, the first coat re¬ 
quires turpentine to make it adhere ; 
the intermediate coats contain a pro¬ 
portion of turpentine to make them 
work smoothly; and to the final coats 
the colouring materials are added, the 
remainder of the ingredients being 
varied according as the surface is to be 
glossy or fiat. 

The exact proportions of ingredients 
best to be used in mixing paints vary 
according to their quality, the nature 
of tho work re<iuired, the climate, and 
other considerations. Thecomposition 
of pmnt for different coate also varies 
considerably. Tlie proportions given 
in the following table must only be 
taken as an approximate guide when 
the materials are of good quality. 

For every 100 aq. yd., besides the 
luaterials enumerate in the loregoing, 
2^ lb. white-lead and 5 lb. putty 
be required for Btop|AOg. The area 
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Table showing the Composition of the different Coats of White Paint, and 
tho Quantities required to cover 100 sq. yd. of newly-worked Pine. 











■3 

1 

i 

d 


- 9 

li 

c 

c 

1 

Driers. 

Reua&ks. 


p: 

■t 


rA 




I-Midf wotI\ 

4 coats not jlaticd. 

lb. 

lb. 

“1 

pt 

pt. 

pt. 

lb. 




ifi 

f) 

_ 

_ 

1 

Soniptimps more red-lead is 

2nd coat .. 


1.5 

H 

_ 

IJ 

4 

used and kea driers. 



13 

21 

— 

u 

u 

1 

* Sometimes just eDough red- 

4th coat .. 

— 

13 


— 

1 

leud IS used to give a tieal^ 
coloured tint. 

huidr imrk, 4 
c<mUs and jialiinif. 

J^riming .. .. 

n 

16 

6 



1-8 


2n(l coat .. 

— 

12 

4 

— 

4 

1-10 


ftrd coat .. 

— 

12 

4 

— 

0 

1-10 


4th coat .. .. 

— 

12 

4 

— 

0 

1-10 


Flatting .. .. 

— 

9 

0 

— 


1-10 


Outside teorh, 

4 coats not Jlatted. 







When the finished colonr is 
not to be pore white, It is 
tetter to have nearly all the 


2 

18J 

2 

2 

— 

1-8 

oil boiled oil AllbuUedoil 



ITi 

2 

2 

1 

1 10 

dwH not work well. For pure 

3rd coat .. 

— 

15 

2 

2 

4 

1-10 

white, a larger proportion of 
raw oil Is neceaaary. because 

4th coat .. 


ir> 



0 

1-10 

boiled oU la too dark. 


w’hich a given quantity of paint will ing. In cold w« 2 ather, more turpentine 
cover depends upon tlic nature of the ! should be used to maJie the paint 6ow 
surface to which it is apjdied, the pro- freely. 

portion of the ingredients, and the 1 Surface painting is measured by the 
state of the weather. When the work , superficial yd., girting every put of 
is required to dry tjuickly, more turpen- ' the work covered, always making al- 
tine is added to all the coats, lure- lowauce for the deep cuttings in mould- 
painting ohl work, two coats are gene- ; ings, carved work, railings or other 
rally rwjuired, the old j»intl»eingcon* ; work that is difficult to get at. Where 
tudered as priming. Soineiimea an- work is very high, and scaffolding 
other coat may ho deemed uecossjiry. : or ladders have to 1x5 employed, allow- 
For outside old work expostni to the ! ances must be made. The following 
sun, both coats should contain 1 pint ' rules are generally adopted in America 
turpentine and 4 pints boiletl oil, the ' in the measurement of work : Sur- 
remaining ingredients being as sUtod faces under 6 in. in width or girt are 
in the foregoing table. The extra ; wvlletl ft in. ; from 6 to 1‘2 in., 12 in,; 
lurixjuUne is used to prevent blister- over 12 m., measured superficial. Open- 
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ingB ore deducted, but all jamlw, re* I Driers.—Of these there are several 


veals, or casings are measured girt. 
Sashes ai-e measured solid if m<)re tliaii 
two lights. Doors, shutters aud pjiiiel- 
lingare measured by the girt, running 
the tape in all quirks, angles »)r corners. 
Sash doors measure solid. Glazing in 
both windowsand doors is always extra. 
The tape should be run close in o\’er the 
battens, on batten doors, and if the stuff 
is beaded, add 1 in. in width for each 
l)ead. Venctiau blinds are ineasuretl 
double. Dentcls, brackets, medallions, 
ornamented iron work, bdusters, lai- 
tiee work, jialings, or turne<l work, 
should all bo measured double. Chang¬ 
ing colours on base lH)wds, panels, cor¬ 
nices, or other work, one-fourth extra 
measurement should be allowed for 
each tint. Add 5 i«r cent, to regular 
price for knotting, puttying, cleaning, 
and sandpapering. ForwurkdonealxDve 
the ground floor, charge as follows : 
Add!) per cent, for each storey of 12 ft. 
or less, if interior work *, if exterior 
work, ^d 1 per cent, for ei^ch ft. of 
height above the first 12 ft. 

P&int Bemovers. —(I) 15 11). 
quick-lime, alakeil to a cream, add 5 Ih. 
pearlasb, and mix well. Paint tliis 
over the work to be treated and leave 
for a night (say 14 hours), and the 
old paint can then be readily Hcrapc<l 
off. 

(2) Mix and grind well together to 
the consistence of fiaiiit, gai. of 
water, 3 qt. of pantfhn or petroleum, 
7 lb. caustic soda, and (3 lb, of peat¬ 
moss litter, or spent tan. 

To Remove VuUy. —Take e^jual parts 
of quicklime and carbonate of potash 
or soda. Slake the lime with water 
just enough to make it into a ftowder. 
Mix the whole to a paste with water 
and spread it on to the putty. Re¬ 
peat the application, if necessary. 
Occasionally soft soap is used with 
this to prevent it drying Ukj (quickly, 

U is well known that putty can he 
softened, when it is convenient, by 
tlie applicataoD of a mcslerately hot 
iron. The iron ‘should be as hot os 
1 *^ (Uf.no injury to glass or wood in 
contact with the putty. 


kinds, but the best usually have litharge 
or sugar of lawl as the important 
“ drying ” agent. Litliarge is best for 
djirk and middle tints, while sugar of 
load is better suited for liglit Lints, 
j Drier loith Litharge. —Litliarge, 

I lb. ; whiting, 5 lb. ; barytes, 3 lb. ; 
j sugar of lead, 1 ^ lb. ; sulphate of 7.inc, 

! 11). ; wliite-lead, IJ lb. ; refined 

I linseed-oil, ^ gal. 

' Another. —Litliarge, 3 11>. ; Paris 
I white, 19 11). ; birytcs, 19 lb. ; sugar 
' of lejwl, 1 lb. ; white copperas, 4 ll), ; 

‘ raw linsoed-oil, 10 lb. The litliarge, 
sugar of lead, and copperas are put hi 
j a pin with some of the oil ami allowed 
j t*i sUind a day or two. It is then 
sCirreti and more oil )ulde<l and left for 
a further Lime. This is done until all 
tlie oil is used, taking 9 or 10 days. 
It is then ground with tliu other in¬ 
gredients. 

Jiricr mih Suijitr o/i«Mi.—Sugar 
of lead, 9 lb. ; whilc-le^, 2|lb. ; whit¬ 
ing, 1} lb. ; Ixiiled linseod-oU, 1 (jt. 
The dry ingredients are well ground in 
the oil, gfKid grinding lieing essential. 

; Patent />nVr.—Grind together J lb. 

; ground litharge, 1 lb. white sugar of 
lead, 12 11>. barytes, 2 lb. whiting, i lb. 
dry white-lead, 1 lb, sulpliate of zinc, 
and 2i lb. boiled linsced-oil. 

/>ri(r withenit Lithiirge nr Sngwr of 
Ja'iuI .—5 lb. barytes, 5 lb. whiting, 
1 lb. dry white-lead, and 1 qt. boiled 
linseod-oil. Well mix the dry iugre- 
dieuts, then grind with the oil. 

Another. —^lli. lioratcof manganese; 
6 lb. carliormte of zinc, fi lb. linseed- 
oil. Mix the two dry ingredients, then 
grind in the oil. 

/Jmer iiit/imit OH (used in powdered 
form, sprinked into the paint as re¬ 
quired).—Oxide of zinc, 3 lb. ; borate 
of manganese, 4 lb. ; barytes, 11 lb, 
To be ground very fine and kept dry in 
a box or tin. 

Terehmc Drier. —IJ gal. lioiled lin¬ 
seed-oil, 7 lb. lithai^, 1 lb. black 
oxide of manganese, 6 of turpen¬ 
tine. Put the oil on to get hot; then 
atld the litliarge, alittleat thetime, stir¬ 
ring until dissolved. Add the uun- 
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pviicRo, Mtiiriiig ut the time. Remove 
the vesMel from th<! lire and, when 
cooled a little, add the turpt'iitine. 
Tills is a paint drier (1 oss. of drier to 
1 lb. of paint); if required for varnish- 
making, uBt^ 1 gal. less turpentine. 

Another .—Medium rosin, 7 lb. ; 
boiled linseed-oil, 12 lb. ; litharge, 5 
lb. ; resinate or borate of manganese, 
1 lb. ; turpentine, 6 gal. The rosin 
should be first melted, then the <»il 
ailded, and heated up to ixjceive the 
dry ingj’jslienls. It is then allowed to 
fairly cool l)efore iwlding the turftentine 
(to avoid the risk of the latter ignit- 
ing). 

Dritra for ZinC' TlVjitr.—Since it haa 
been tried U> substitute sdne oxide or 
zinc-white for wliit-u-leud in piinting, 
researches have l>een made to replace 
litliarge an a drier by a substance free 
from the inconveniences >\hich caused 
thenltandonmentof white-huid. if sul- 
phurettwl hydrogen inqtjiirs the white¬ 
ness of painting done with whito-leud, 
it is not, hkgical to cnqiloy a lead drier 
with zinc paints, l>c*eause the lat.ter sub¬ 
stances will lose tlieirtulvantage of not 
becoming dark. >Sc\erHl metallic ox¬ 
ides and salts, eR])ecia]ly zinc sulphate, 
manganese oxide, and undtcr, have the 
projierty of combining with oils, which 
they render drying. To tl»ese may be 
aihled the protoxides of the metals of 
the third class, i.e., iron, colialt,aml tin. 
But these oxides are very uiistivbh! and 
difficult of })rei»iration ; hence it l*e- 
came desirable to discover some mojins 
by wliich they might U? combined with 
Itodies wliich would enable them to l>e 
prei)ared cheft))ly, and at the same 
time leave uniinpairetl their desiccating 
)>owers. Moreover, it is acknowledged 
that driers in the dry state are prefer¬ 
able in many rcB|>ect8 to di^dng oils. 
Following are st)me of the recently 
introduced driers :— 

(1) Cobaltand Manganese Benzoates. 
*--BeDZoic acid is dissolved in boiling 
water, the liquid being continually 
stirred, and neutralised with cobalt car¬ 
bonate until efTervescence ceases. Kx- 
cess of carbonate is removed by filtra¬ 
tion, and the Kquor is evaporated to 


dryness. The salt thus prepared is an 
amorphous, hanl, brownish material, 
which may Isj isiwdcred like rosin, and 
kej)t in the jmlvcruk'nt state in any 
climate, shuj>ly f<dded in paper. Paint¬ 
ing executed with a paint coraposeil of 
1 3 jiarts of this drier with 1000 of oil 
! and 1200 of zinc-white, dries in 18 to 
I 20 hours. Manganese V)enzoate is pre- 
j pared in the wime way, substituting 
I iiiauganese carbonate for that of cobalt. 

I Applied under similar circumstances, it 
! dries a little more rapidly, and a little 
I less is re<piired. Urubenzoic(hippuric) 
acid is ccjually efficacious. 

(2) Cohilt and Manganese Borates. 
—These sjilts also, in the aiine propor¬ 
tions, are found to Isiof equal efficacy. 
The latter is extremely active, and re- 
(]uires t<i lie used in much smaller pro¬ 
portions. 

, (8) Ucsinates.—If an alkaline resin- 

I ate of ]>otashor soda l)e dissolved In hot 
water, and this solution be precipitated 
by H St >1 u tiun of a proportionate quantity 
of a coltaltor manganese chloride or sul- 
an amorphous resiiiate isfurmed, 
wliich, after lieing collected on cloth 
filters. WHshe<l, and dried, forms an ex¬ 
cellent drier. 

(•1) Zumatic (Transiiarent) Drier.— 
Takezinccarlionate, 90lb, ; manganese 
Iwrate, 101b.; linseed-oil, 901b. Grind 
I thoroughly, and keep in blatlders or tin 
' tubes. The latter are preferable. 

(fi) Zumatic (()pa<}ue) Drier.—Man¬ 
ganese Ixirate, asa <lner, is so energetic 
tliat it is proiier to reduce its action in 
the following way : Take zinc-white, 
2.') Ih. ; manganese borate, 1 lb. Mix 
thoroughly, first by hand, then in a 
revoUiug drum *, 1 lb. of this mixed 
with 20 lb. paint ensures rapid dry- 
ing. 

(6) Manganese Oxhle.—Purified lin- 
se^-oil is Uiiled hir 6 or 8 hours, and 
to ever}' 100 lb. boiled oil are sidded 5 
lb. of iKJwdered manganese jieroxide, 
which may be keptsusiiendedinabag, 
like litharge. The licjuid is boiled and 
stirred for 6 or 6 hours more, and then 
cooled and filtered. This drying oil is 
employed in the proportion of fi to ^0 
per cent, of the zinc-white. 
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( 7 ) Guynemer’s.—Take pure manga¬ 
nese sulpliate, 1 part; manganese ace¬ 
tate, 1 part; calcined einc sulphate, 

1 part; white zinc oxide, 97 parts. 
Grind the sulphates and acetate to im¬ 
palpable powder, sift through a metallic 
sieve. Dust 3 parts of this powder over 
97 of zinc oxide, spread out over a slab 
or board, thoroughly mix, and grind. 
The resulting ^^te powder, mixed 
in the proportion of J or 1 per cent, 
with zinc-white, wUl enormously 
increase the drying property of this 
body, which will b^me dry in 10 or i 
12 hours. j 

Knotting.—5 oz. or ( gill japan- | 
ners’ gold size, 1 pint naphtlia, 6 oz. > 
orange shellac, 1 oz. red-lead. The 
lead may be omitted if desired. 

Another. —Shellac, 4lb.; methylated 
spirits, 5 pints; Venice turpentine, ) 
g^. The turpentine may omitted 
if desired. 

.inot/ier.’^hellac, 7 lb. ; amber 
roam, S lb. ; methylated spirit, 2 gal. 

jTnotttnj/.^Make some glue 
size hot, and work in as much red-lead 
as possible. Apply warm. 

Pruning PaintB. — Primmf 
Paint for Outside Worh —7 lb, white- 
lead, 3 pints boiled linseed-oil, ^ lb. 
red-lead, 2o2. driers. When dry, rub j 
down with glass paper or pumice stone, 
and stop all holes with putty. 

Primit^g Paint for Inside Worlc.— 

7 lb. white-lead, 3 pints raw linseed-oil, 

I lb. red-lead, and 2 oz. driers. When 
dry, rub down with glass paper or 
pumice stone, and stop all holes with 
putty. 

Patty and Fillers .—Puttyt Or- 
dvnary.’~‘\ cwt. whiting, 1 gal. raw 
Unseed-oil. Well crush the whiting 
and dry it. If heat is used for drying, 
let the whiting get cold before adding 
the oil. 

PuiU/yy Superior, for Outside Work, 
ConsertkUonea, etc. —( cwt. whiting, 

1 ^ nw lins^-oil, 2 lb. red-lead. If 
hi^t is used) let the dry ingredients get 
cold before adding the oil. Be sure let 
all be 400I before putting into barrels. 

■'A better Putty for Outside Work.— 

lb. whiting, 21 b. white-lead. Grind 


to proper consistence with boiled Un- 
seed-oil. 

French Putty. —14 lb. linseed-oil, 
8 lb. burnt umber. Boil together for 
about2 hours. Nextadd 20 lb. wliite- 
lead and 11 lb. whiting. 

Quick Setting Putty. —jewt. whiting, 
4 lb. litharge, 1 lb. driers, ^ gal. raw 
linseed-oil. More oil may be added if 
found necessary. 

Cheapest Putty.—\ cwt. whiting, 

1 lb. linseed-oil, 1 lb. resin oil (drying), 

2 lb. Unseed-oil substitute. 

Quick-setting Putty for Cabinet 

Work. —Make some very thin glue, 
and while warm add Plaster of Paris 
to the required consistence. This 
should be used immediately as it sets 
quickly. 

Putty Composition asuted for Picture 
Frame Ornamentatiofn. — Make some 
glue of medium strength, and, while 
hot, mix whiting untU the consistence 
of putty is obtained. Shape it at once 
into leaves, studs, or whatever orna¬ 
ment is desired, and it will set with a 
moderately tough hardness. 

Coloured Putty. —Dry powdered col¬ 
ours such as umber, ochre, Venetian 
red, yellow chrome, rose pink, Van¬ 
dyke brown, can be used, but are best 
j mixed with the dry whiting before the 
oil is abided. More oil will be required 
accfjrding to the amount of dry colour 
added. 

Fillers. FiRing-um /*oird«r.—Sili¬ 
ca, 12 lb. ; China clfty, 2 lb. ; raw lin- 
seed-oil, 6 qt. ; turpentine, 6 qt. ; 
thin drier, ^ pint, 

Filling-np lAquid. —China clay, 10 
lb. ; raw linseed-oil, 7 pints; turpen¬ 
tine, 1 gal.; rosin varnish, 2 gal. 

Fire-Proof Paimta.— In a paper 
communicated to the Paint and Var¬ 
nish Society, M. Ch. C. Coffignier 
pointed out that all the fire-proof 
paints known up to the present day 
owe their particular propoties to the 
presence of ammoniacal salts, and their 
fireproofing action is due to the Ubera- 
tion of ammonia on heating. 

The following formulm for fireproof¬ 
ing compositions are given by Moni. 
J. A. Martin 
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PartH 


Sulphate of ami))t)nia 

8 

CarfKniute of ammonia . 

2J 

Boric, acid 

3 

liorax .... 

3 

Starch 

2 

Water, 

1000 

Amnionium hydrochlo¬ 

Grs. 

ride 

1.50 

Boric acid 

.50 

Animal glue. 

500 

(jelatinc 

15 

W'ater, 

1000 

Amiuonia hydrocldoride 

80 

Boric acid 

30 

Borax .... 

20 

Water. 

1000 

Ammonia sulpliidc 

80 

Boric acid . 

30 

Borax .... 

20 

Water.... 

1000 


By adding wliiteniug to No. 2 for* 
mulic, M. Martin profewnew to produce 
a fii-eproof coating, but with very iu* 
different mu(«(‘hh. Moreover, all these 
salte of auiQionia are soluble, and it 
will be mulily understood that their 
use is not conducive to the prepara¬ 
tion of high-class paints. 

It is the same os regards paints with 
an asliestos littKe. These paints settle 
very rapidly, and the difficulty ex- 
|)ericnce<l iu putting them right again : 
is a serious drawfiack. U inusl also 
l)e added that they are very alkaline, 
and tliat is even a more serious draw- 
Ittck. In fact, the coating they f>ro- 
duce cannot Ije compared even with 
the commonest paint. Some time ago, 
in conjunction with M. Verine, the 
author investigated the possibility of 
using magnesium ammonium phos¬ 
phate, which is the only insoluble 
ammouiacal salt, and consequently 
may enter without ill effects into the 
composition of a paint. He found that 
this salt generated ammonia at a tem¬ 
perature of 150*^ C., and tliat by simply 
incorporating it with ordinary paint, a 
coating is produced which is already 
less combustible than ordinary paint *, 
but we obtained a much more decisive 
lesuit by preparing a special varnish. 


having as a liaris a metallic salt of 
linoleic acid, linoleat<5 of lead for pre¬ 
ference, dissolved in turpentine or 
fienziue. 

In order to obtain a fireproof paint 
it will bo sufficient to grind the follow¬ 
ing mixture with tliis vamiwh :— 

” Ks. 

Powdered aslKistos . .75 

Magnesium ammonium phos¬ 
phate . . , .75 

Powdered while lead . .100 

The white lead may Iw replaced by any 
other pigment. As far as the use of 
I asbestos is concerned, it is not indis- 
' })cnsal)le, but it reduces the cost of 
the paint, 

Oraining. Guounds. — Ground 
colours are generally applied by the 
painter, reatly for tlie grainer. When 
the grounds are finished to the lint re- 
ijuired for the woods to be imitated, 
they must be left to get quite dry ; 
the work is then ready mr the graining 
operations. 

Colours. —The colours used to give 
; the various effects are as follows 

IHrd'ti-f'yc Maple and Satin Wood. 

1 —Whitc-lcail mixed with a little yellow 
I oohre, care being taken not to make 
I the groun<l of too dark a tint, as the 
! varnisli to be afterwards applied will 
still further darken it. AH the colours 
for light grounds must be rubbed quite 
smooth, and be well strained. 

I JAijhtMaph. —2 parts French ochre, 

I 200 j)art8 wliite-lead. 

I Dark Maple .—2 parts dark golden 
oclire, 200 parts white-lead. 

; Mahotfiiny. —(1) Orange chrome, 
Venetian red, and wliite-lead mixed in 
such proitortions as will give the desired 
tint. Vermilion, raw and burnt sienna 
are also employed to modify the 
shades, 

(2) 2 parts burnt sienna, 10 parts 
orange chrome, 20 parts white-le^. 

Ronnooad. — Vermilion, Venetian 
red, a little scarlet lake, and white- 
lead. For ordinary work the scarlet 
lake may be dispensed with, 

1 part French ochre, 100 parts 
white-lead. A very small portion, say 
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^ part, of raw Turkey umber may he 
added. 

Oak. — Park. — {a) l^aw sienna, 
burnt umber, white-lead, and Vene¬ 
tian red. 

(6) Yellow ochre, Venetian red, and 
wtdte-lead. 

Dark wainscot. — Oxford ochre, 
white-lead and Venetian red ; or 
chrome, yellow ochre, and white-lead. 

Light.—Yellow ochre and white- 
lead ; the desired tint is obtainetl by 
the use of more or less of the yellow 
ochre. 

Walnut. —2 parts dark Venetian red. 

2 parts drop black, 6 parts dark golden 
ochre, 100 parts white-lead. 

Cherry. —2 parts rawsieuna, lOparta 
burnt sienna, 200 parts w'hite-lead. 

Sttlks. — Bird's-eye Mapk. — (<i) 
Graining colour—ecjual parts of raw 
sienna and burnt umber mixerl in ale, ' 
of two thicknesses. First lay on an 
even coat of the thinner mixture, then 
with a smaller brush put in the darker ; 
shades, mottle and soften with a j 
badger-hair brush. The eye is imi- i 
tat^ by dabbing the colour whilst j 
still wet with the tops of the fingers, 
■y^en dry, put on the top grain in the ! 
most prominent places, and shade the | 
eyes with a little burnt sienna. Some ' 
grainers use small brushes called , 
maple eye-dotters, instead of the fin- 1 
gers, for forming the eyes. Various ! 
forms of brushes M-e used for the ' 
mottling ; some consist of short camel : 
hair closely set, whilst to give the ; 
wavy appearance hog-hair mottlers are j 
used, with long hairs, against which ' 
the fingers are pressed as the brush is ! 
drawn over the work, causing it te 
assume a variety of ^ileasing curves. 
The lines to imitate the hairt of the 
wood are put in with a small brush, 
and the outer lines imrallel to the 
heart are formed with the overgrain- 
ing Irosh. Overgraining brushes for 
maple odnsist of a number of small 
aabm brushes mounted at a little dis¬ 
tance from each other in a frame, and 
resembling a comb in its appearance. 

(6) Grind equal parts of raw and 
burnt sienna in a mixture of water and 


ali\ Coat the work evenly with this 
colour, then rub it down with a long 
piece of buff leather, cutKtniightatthe 
ctige and ]tr«;KHed closely against the 
work. Proceed for the imitatiem of the 
eyes and heart of the wood us before 
directed. 

I (c) For outside work grind the raw 
and burnt sienna with a little of the 
patent driers, and then withlsnled oil. 
Layonan even coat, ami rub down with 
a piece of Imff leather. Soften, and 
when dry put on a top grain of burnt 
uml>er an<l raw sienna ground in ale. 

(d) IJurnt umber or Vandyke brown 
laid on unevenly, darker in some places 
than in others, after the character of 
the wood ; a coarse R)K)nge does for 
this purpose very well. 

Wren the colour is disixjsed over the 
surface it must l>e softened down with 
the badger-hair tixil, and the knots put 
in with the end of a hog's-ltair fitch, 
by holding tiie handle l«tween the 
thumb and finger, and twisting it 
round ; these knots may be afterwards 
assisted by a camel-hair pencil. A few 
small veins are frec^ueutly found in 
maple ; these may he w'ii>e(l off with a 
piece of wash-leather. When this is 
dry, the seamcl or upper grjvin may l>e 
put on ; some of the first colour diluted 
will do for this second grain. To put 
on this grain, use the flat hog-hair 
brush, and the hairs coinl^ed out to 
straighten or sejiarate them. As soon 
as the grain is put on, the softener 
should be possejl lightly across the 
grain in one direction only; tWs will 
make one edge of the grain soft and 
the other sharj), as it occurs in the 
wood. After the second grain is dry 
it may be varniahe<l. 

Han -wood,. — (a) First lay on a coat 
of light grey, of white-lea^l ground in 
Ivjiled oil, add a little Prussian blue, 
and mix with turpentine. For ground 
colour use the same }iaint n^ade much 
thinner with tur]>entine, laid on as 
soon as the first C(At is dry. The 
ground colour must only be applied on 
a small piece at a time, as it must be 
^raine<l before it dries. For the grain- 
mg use some of the ground colour, to 
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which add a little Prussian hlue, apply i 
this with a feather, in lonj; veins. 
Overgrain with the ground colour. j 

(&) Mix white-lead and turpentine, | 
and add a little Prussian blue, for the ! 
ground colour. For the grainingcolour, I 
Prussian blue and raw sienna ground , 
in ale. When the gi*ound is dry, lay ' 
on a thin coat of the gniining colour 
and soften ; put on a long grain with 
a mottlcr drawn across the work. 
Soften, and o\ergrain in a pcfj'cndicu- ^ 
lar but wavy figure. j 

jVo/uK/a«//.—(o) Vandyke brown and 
a little crimson lake ground in ale laid 
on, allow’ed t<' dr}'and then smo<.)lhed, 
forms the ground. Then lay on a 
second thicker coat, soften with a 
l«<1ger-hair brush, Ukc out the liglits 
wlnlst it is w-et, and imitate the 
feathery appearance of mahogany heart. 
Soften, and top grain with Vandyke 
brown laid on with an overgraining 
brush of Hat hog-hair coinlwd into de¬ 
tached tufts. In softening, l>e careful 
not to disturb the under colour. 

(6) Grind burnt sienna and Vandyke j 
brown in ale, lay on a coat, mottle with 
acamel-hairmuttler.andsoften. When . 
dry, overgrain as al»ove. : 

(hh in Dhkmjur .—This process is ! 
now seldom used, although it stands i 
exposure to the weather, without fad- | 
ing, for a great length of time. For ! 
colour, dissolve gum araViic in hot i 
water, and make a mixture of it with 
whiting, raw sienna, and Vandyke ; 
brown ground in beer. Colour the 
work evenly, Vjrush it down with a dry | 
dusting brush, comb while the colour : 
remains wet, then let it get quite dry. 
Put in the veins with a small brush | 
dipped in clean cold water. After a 
few seconds, run a dry soft duster 
down the work to remove the colour 
from the veins. Then lay on a thin 
coat of Turkey umber ground in beer. 
Put on with an overgraining brush. 
If too much gum is put in the colour, 
it is likely to crack and blister; whilst 
if there is not sufficient, the veins will 
not be clearly oaarked by the wiping 
out. 

Oak in Gif.—Vandyke brown and 

8 


raw sienna for dark oak, or finely- 
ground bunit umber and raw sienna 
for a lighter tint, mixed with equal 
parts of turpentine and linseed-oil. 
Add jjjitent driers. Lay this colour on 
thinly and evenly with a large brush ; 
it does not dry very rapidly. Care 
must be taken not to lay on too much 
colour, or it is liable have a dirty 
Hjijicarunce. Slipjde with a dr}' dust¬ 
ing lirush, so to distribute the colour 
cveiiJy over the work. As in real oak 
it is invariably found that one side of 
a slab is coarser Ilian the other, this 
jieculiarity of pattern must be imitated 
in the combing process. Take a cross¬ 
cut gutta-perciia comb, and draw it 
down one side of the panel; use a 
finer comb to complete it. This opera¬ 
tion pn*ducea straight lines of the grain 
from top to bottom. Next take a fine 
steel comb, and go over all the pre¬ 
vious combing; in drawing the comb 
dowji, give it a short, (juick, wavy 
motion, or move it diagonally across 
j the first few lines, thus imitating the 
pores of the real wood. Cork combs 
may also be used, and some grainers 
USD a coarse steel cuml), with a fold of 
thin rag placed over the teeth. By a 
skilful combination of the combs, and 
a tasteful vari.atioii in their use, the 
different kinds of oak may lie most 
successfully imitated. In graining 
joints of the various portions of a piece 
of work, it must be remembered that 
in the real wockI some of the grmn would 
necessarily have a perpendicular direc¬ 
tion, and another ijart would run hori¬ 
zontally, and that one part would 
apjiear lighter than another, owing to 
tlie different angles in which it would 
receive the rays of light. After comb¬ 
ing, the figure or veining must be wiped 
out liefore the colour is dry. Hold 
several thicknesses of fine rag, or a 
piec-c of clean wash-leather over the 
thumb-nail, wipe down a few veins, 
then move the rag or leather slightly, 
BO as to present a clean surface for the 
next wipe. A piece of thin gutta¬ 
percha, softened in warm water, and 
pressed to the shape of the thumb, 
may be used to preserve the nail, but 
T 
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cannot be relied on to renioA’C the 
colour so cleanly aa the nail covered 
witli rag or leather; it is useful for 
common work, as it protects the nail 
from injury and wear. After having 
wipodthefigures, tlieyinustbe;? teiied 
in apj)earance by still further wipmg 
the groin away from their edges with a 
small roll of clean rag, so as to imitate 
the apjHjarancc of the wood, ^^•he^e the 
grain is always darker tliou the jiarts 
next to it. When the oil colour is 
dry it must l>c o\ergrained. 

Oak in Spirit (Vowr.—This is less 
durable tliau <iak graining in oil, and is 
not therefore so much used for outside 
work, but it does not r&juire so long a 
lime in its working, ns it dries rapidly. 
For the graining ccdour, rul»up whiling 
in turpentine, ivthl enough burnt umber 
and raw sienna, dilute with turps, a 
little l>oi]ed oil, and gold size. Strain 
carefully, ami it is ready hir use. In 
laying this on, cover only a small ]:>art 
of the work at a time lieforo combing, 
os it dries very <]ui(;kly, andcareful 
to spread it evenly and thinly over the 
work. The C(>ml)s used are mode of 
steel, horn, or Iwdher. After combing 
the veins and removing any supertiuous 
graining colour from corners or small 
parts of the work, lei it stand for a 
short time. The flower <»f the \voo<l 
has next to 1)C iniitatwl, by removing 
some jK)rtions of the gniining colour 
with a small veining fitch. Thesidrit 
graining colour when u.sed for this 
purpose must have a little tuqtentine 
added to it; apply with the fitch where 
the flower is reijuirc/l, then rub the 
places quickly with a piece of old flan¬ 
nel, wliich will remove the graining 
colour and show tlie light gnmnd un¬ 
derneath. The light veins and half- 
lights are also obtained by similar 
means, either removing the graining 
colour or merely smudging it aside 
over the veins. The overgraining is 
performed in the manner described for 
Idle oak graining in oil. 

PiMai^ Oak m DiKtcmper .—The 
ground is a mixture of vermilion, 
chrome yellow, and wliito-lea<l, to a 
rich bufr. The graining colours are 


i Vandyke brown, a little raw and burnt 
\ sienna and lake, ground in ale. Kill 
! a large tool, lay on an even coat, and 
I soften wdth the l«dger-hair brush. 

! Take a moistened sponge and dapple 
! rouml and round in circles, then soften 
lightly, and draw a softener from one 
set of circles to the other while wet, 

' to form a number of grains ; finish the 
knots with a hair pencil. When dry, 

I put the lop grain on in a variety of 
' directions, then a c<niI of turjxmtine 
■ and gold size mixwl. When this is 
tlry, glaze with Vandyke brown mi.\ed 
in l>eur. 

Polhird Oak in Oi/. —Ground, the 
sjvine as for jxillard ewk in dislem[Xir. 
Graining colours, equal portions of 
A’anilykebrownand rawhienna, ground 
BCjiarutely in Ijoiled oil very stiff; mix 
, them together, and tldii tlie whole 
, with Hjririt of turpoutiue. With a 
; large brush lay oi} a tliin ccniL, and, 

! wliilo wet, trvke the flat gniining brush 
I dipped in the colour, and dapple in 
‘ Various directions; tlictulipthe brush 
> into burnt umlier thinned with spirit 
of tur])cntine, aiul form tlie knots. 
When the colours are set, dip a fiat 
‘ brush into a thin glaze of burnt umber, 

' and then pul the gr.viu on in a curly 
direction. Have enough oil in the 
i colours to bind them, and finish only 
I a small fiart of the gurfat* at <in<;e, in 
' order to keep it rnoisL. For making 
I the knots a cork should l>e held on to 
; a patch of the dark colour, and twisted 
round betwoen the thumb and finger. 
I’he htairl of the wixsi should be taken 
' out with a graining fitch, 
i ItonfWfuxl. —Ground: chromeyellow, 

i vermilion, and white-lead. For the 
i graining colour, grind ivory black 
; and burnt sienna very fine ; mix, and 
lay on ; then soften. When dry, put 
on the top grain in a curly figure, with 
a small graining brush well filled with 
ivory block. Sha^le up the knots with 
a camel-liair brush, and floish with a 
glaze of rose-pink. 

SfUin WwL^-ia) Qr^ng colour. 
Kqual parts of raw umber and raw 
sienna, u little whiting and burnt 
I sienna, all ground in ale. Colour 
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evenly ftnd soften ; then mottle and 
feather saincanfomialiogany. Soften, 
anti allow to dry ; overgrain with the 
same coltmr. 

(h) (Irinil raw sienna and whiting in 
ale very thin, and colour the surface. 
Soften whilst wet., and take out the 
lights with a mottling brush; when 
dry, overgrain 'with the same colour 
ajiplied with a flat brill'll. 

IVif.—(Jitmml, retldi^h yellow. For 
graining ctilour, grintl eipial p.vrts of 
Vandyke bi'own and burnt sienna in 
ale, withalittlo raw skuma. Lay this 
colour on exenly when the ground is 
dry, and .soften. Cut a piece t>f cork 
t.o a tolerably sharp eilge, rub it across 
the work, and soflcn the hfiiuc way as 
the grain, as in cuileil maple. When 
dry, dab ilje work o\er witli the giMiii- 
ing colour on the tijis of the fingers to 
form the knots ; shade them under¬ 
neath with li caiiiui-liair brush. When 
dry overgniin. 

OnAlNJ.Na llou.liH.—This tool con- 
BisU of a roller ot^wood or metal 
mounted on a sjiiiulle, to whicli arc 
attached u frame and a hiuidle. A* 
round tlie woishm roller is a wrapper 
of leather, on which is cut or stamped 
an imitation of the grain of a certain 
wotsl. The leather used for the roller 
isof thick hide, Th(‘ fMvtleniisskctelio<l 
on one side, aiul then the ground is 
cut away to a certain depth, just as a 
block cutter would do for jirinting. 
In some cases the stri]) of leather is 
made fast to the rollei-, and only just 
covers it; in other cases the leather 
will lie three or four times the circum¬ 
ference of the roller. The distemjier 
graining colour is brushed over the 
work to lie grained, and, while it is 
wet, the roller, which has previously 
been damped with a wet chamois 
Icatlier, is [lassed over it, and us the 
roller jiassos along it takes up the 
colour in jiatches of the exact sliape 
of the jiattern on the roller used. This 
ia then softened with the liadger-liair 
softener, and overgrained. Byajudici- 
0U3U80 of these rollers, usingonly a jMirt 
of the circumference, and clianging the 
direction, thu patterns may bo obluiued 


I in great variety. The mottle of satiu- 
j wood, mahogany, ash, andbirchis well 
1 imitated by these rollers, and also the 
[ l>eautiful feathers or curlsin mahe^any 
I and satinwood. The mottle of these 
I woods has very little variety, so that 
’ one or two patterns suffice for all; and 
this class of woods is jieculiarly suitable 
I for imitHtion by these rollers. To use 
! the rollers for the imit^ition of mahog¬ 
any, salinwofsl, birch, and maple, lay 
the colour, mixed in Ijcer, on the sur¬ 
face, jjiihK the ndler over it whilst it is 
‘ wet, soften, and overgrain with a hog- 
hair overgminer, previously combed to 
. separate the hair. The roller should 
' occasionally lie pas-sed twice over the 
, same place, and in some fiarts plain 
, spaces left, so a.s to prevent a repeti- 
; tion of the palterus. Put in the 
■ maple eyes by hand in the usual way. 

Before <n eiyraininglhc grainingshould 
, becoNcred with a uoat of tui'jientine, 

' gold size and a little varDish to bind 
, it, so that the colour may not be re- 
, iiuned by the overgrainiiig. Foroak, 

; lay the colour on as regular as possible, 

{ and comb as in onlinary work, a little 
I common Hour piste lieing mldixl to the 
; water colour, to enable it to stand the 
I comb. Then pass the roller over it, 
and the bulger, in the same direction 
^ as tin! comliing. Overgrain same as 
mahogany, after the application of the 
; mixture of gold size, varnish and tur- 
; pontine. Tlie rollers must l>e kept 
I (juite clean, and free from grease or oil. 
i Before coinmeneing work wet the rol- 
I lers thoroughly 'W’ith a sponge and 
j water, and mb them with a wash- 
' Icut.her or ilry cloth, so as to remove 
1 any water remaining on the surface. 
Whilst using the rollers, liave a piece 
of wuflh-lcather at hand, over which 
they should be frequently passed to 
keep them <{uite clean, and prevent 
tlic accumulation of colour on their 
surfaces, which would clog up the 
jiattern. After use wash them well 
with a brush and water, and let them 
dry gradually ; do not apply heat, as 
that is likely to crack the surface. 

OvicumtAiNiun.—(«) This o))eration 
is performed in tlie same manner 
T 2 
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whether tlie work has been oil grained 
or spirit grained. In o^'e^g^aining, 
watercolours are used ; and in order to 
make them atlhere t4) the uinlerlying 
graining, whether in spirit or in oil, it 
is necessary to prepire the work to 
receive them, otherwise they would 
run off the surface at once. One 
method is to rub dry jx^wderwl whit¬ 
ing i-juickly over the siirfaec with a 
soft rag, removing superfluous powder 
afterwards, and the gi'ainor can at once 
finish the work. Another plan, which 
is principally used when a large piece 
of work is in hand, is t(» rub a mixture 
of fuller’s earth and water over the 
graining, and wait until it is perfectly 
dry before commencing to overgrain. 

Grind Vandyke brown, or bui*nt 
umber, in water, and thin with equal 
proportions of water and V«er. The 
colour should be a trifledarker tlian the 
uudergraining; a little practice will 
teach the tints that are 1)est suited to 
the various woods to be imitated. The 
colour is applied by a wide hog brush, 
drawn over the work, generally in the 
direction of the veins formed by the 
combing. There are several descrip¬ 
tions of overgr^ning brushes in use ; 
those most generally employed are thin 
and flat, with occasional intervals be¬ 
tween the tufts of hair. The knots 
and figures must be lightly touched 
upwith the overgraiuer, and the whole 
gone over quickly with a 1 jadger soften¬ 
ing brush. The overgraining dries 
quickly, and the varnish may be then 
applied, although it U well to wait 
some hours, so as not to run any risk 
of removing the graining colour. 
Sometimes a tolerably strong solution 
of soda with a little burnt sienna is 
used for the figures, applying the mix¬ 
ture where theseare required, and then 
washing over the work with a sponge 
and water. Wherever the soda hu 
been applied, the graining colour will 
be removed. Go over the whole with 
a wash made of equal parts of beer 
and water, and then overgraiu, as 
above dMOribed, As a general rule, 
avoid hanli wntrasts between the 
graijting colour and the ground. 


] (6) In the mixing of oil graining 

I colour, it is necessary lliat the colour 
j should work clean and free. Bome- 
; times the colour will work stiff and 
I dirty, and in this state will not only 
produce dirty work, but will occupy 
thrice the time in rubbing in, com¬ 
pared with colour properly mixed. Oil 
; graining c<'lour also nnjuires to l>e 
megilpeil—tlwt is, oil colour alone will 
not stand when it is combed ; the 
marks made with the c(»inb will all 
run one into the other, and will thus 
be obliteratecl. To prevent this run¬ 
ning, the colour requires to Ikj meg- 
ilped, BO that the comb marks will 
retain the exact form leftl^y the comb. 
Tills is accomplished by the use of 
lieeswax, soft soap, liai^ soap, lime 
water, wliiliug, uud pure water. When 
beeswax is used, the liest means of dis¬ 
solving it is to cut the wax into thin 
shavings or shreds ; those are f>ut into 
a suitable can luilf filled with pure 
liuBced-oil, into wliich a red-hot poker 
is plunged, and stirred well. This will 
dissolve the wax thoroughly and mix 
it with the oil. When the wax is all 
(hssolved, tlie vessel should be filled 
with either oil or turpentine, which 
further dilutes and mixes the wax, 
and serves also to prevent it from 
congealing, so that it may mix with 
the graining colour thoroughly. This 
should be seen to, or else the wax is 
apt to remain in lumps ; and when the 
I colour is spread uixin the work, for 
I graining, the wax will be spread un- 
j equally, and will not dry in ]»artB, so 
I that it is absolutely necessary that the 
' wax should be thoroughly mixed with 
the graining colour to produce good 
work. If soft soap is used, it should 
first be thoroughly worked up on a 
j palette or a board with either whiting 
I or patent driers ; this breaks up the 
j soap, and amalgamates it with the 
! driers, and it will then mix properly 
j with the graining colour. Another 
method is to break up the soft soap in 
water to a thick froth or lather; in 
this state it may be beaten up with 
water and thovouglily mixed witli thfi 
oil colour. When the lime water ia 
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UKeil, iiUmt '1 U). of .sbikcd lime flhould i 
be thorouglily inixe<l in a pint can full i 
of water, and the lime allowed to 
wettle; a jjortion of the water may 
then Ik? fuided to the graining colour, i 
ivtid the two well Htirred together until 
they are thoroughly anialgamateil. If 
whiting is used, it should Ik? ground in 
oil, and then inixtxl with the graining 
colour. I’ure water will ulsi> answer 
the jiUPpoHo. The wax is the most 
effectual, hut there arc at»nie objee* 
tioiiB to its use. On the whole, pure 
water i.s preferahle, f<jr if it is well 
mixed witli the nil colour, it megilps 
it sufficiently to hold the combing until 
it sets ; tlie water then ovaponvtes and 
leaves no injuriou.^ effw?ts Udiind, and 
the projection of tlie grain is less than 
it is if any other medium is u.sod. 

The most uneful colours for mixing 
oak-grainiitg coloui' arc luvv and burnt 
Turkey unilrer, O.xfor'd ochre, Vandyke 
Irrowii, and burnt sienna. Tim first 
tliroe, w'ith the addition of ivory black, 
are all tliat is required for mixing imy 
sliade of graining colour. For light 
oak or wainscot graining colour, mix 
^rda linuced-uil with ^rd turpentine ; 
luld a little Oxford ochre and niw 
Turkey umber in sufficient (quantity, 
according to the shule re<.]uired and 
amount of stuff mixed. Terebene or 
liquid drier's should be added, the 
'luantitieB being regulated, acconling 
to whether the graining colour is re¬ 
quired to be quick or slow drying. A 
Bafa quantity to use, if the luiuid drier 
is of the best quality, is alx»ut ^ oz. to 
a pint of colour. This will aiuse the 
colour to dry in about 7 or 8 hour's, but 
twice the quantity may be used with 
safety if the colour is I'eciuii’ed to dry 
very quickly. Sugar of lead ground 
in oil may he used as a drier for grain¬ 
ing colours, but the liquid drier is 
better. After adding the liquid driers, 
beat or stir up together; add pure 
rain water in the proportion of } pint i 
of water to 8 pinte of oil and turps ; j 
beat or stir up until the whole is : 
thoroughly miz^ together* after which 
strain through a nne strainer or a 
double fold of fine muslin. The 
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colour should Ik: thinned until it works 
freely aiul lies on well, so that when 
the colour is Ijeing brushed over the 
work to be grained, it will lie on evenly, 
and be easily spread, and will look 
clean and of one uniform shade of 
colour. Care and cleanliness of work¬ 
ing are necessary to the successful 
carrying out of this work ; and it is 
essential tlmt the colour, the bnishes, 
and all working tools should be clean 
to }K?gin w’itli, aiu^ be kept clean. 

Marbling. — lihck and Odd 
Murlilc. —(iround, deep ivory black. 
Put on veins of white-lejid, yellow 
oclire, and burnt and raw sienna, with 
a camel-hair bru.sh. The spaces be¬ 
tween the veins must Iks glazed over 
with a thin coat of grey or white, 
over which t)aHw a few white veins. 
The veins may also be put on vdth 
gold leaf. Another method is to have 
a yellow ground, streaked with broad 
ribbons of black, in which fine veins 
oi'e obtained by drawing a sharp piece 
of wood along them whilst wet, so 
as to expose the yellow beneath. 

Wach mid ITAjir Marble ,—White 
ground, and with dark veins, put on 
with a marl ding crayon, and softened 
while the ground is wet. Or, when 
j the ground is clrj% cover it with a thin 
I coi»t of wliite-lead, and put the veins 
in with a uunel-hair peucil. Blend 
while wet. 

Jiluv mid Gold Marble. —Ground, a 
light blue ; when dry, take blue with 
a suiall piece of white-lead and some 
Prussian blue, and dab on in patches, 
leaving poi'tions of the ground to 
show tetween. Blend together with 
a softener; next put on wlute veins 
in every direction, leaving large open 
spaces to be filled up with a ]^e 
I yellow or gold paint. Finish with 
j fine white irregular threads. 

I Doi'c Marble. —Ground, lead colour, 

I of which it will be necessary to give 
two or three coats. If the work is 
new, let it dry hard, rub it smooth 
with fine glass-paper after each coat, 
and do not rub the paint off the sharp 
edges of the wood. For the marblii^, 
take lead colour such as used for the 
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ground, tliiu it with turpentine, and 
rub a light coat over a small part of 
the work ; then with a whitish colour 
form the snjall specks or fossil remains. 
Proceed, piece by piece, till the whole 
surface is covered, l)eing careful to 
paint but a small ]mrt of the ground 
at once, bo that the colours may have 
sufficient time to blend logetlier wliile 
wet, otherwise the work will appear 
harsh. Then with a small sasli tool, 
put in faint, broa<l veins of llie thin 
ground colour, and numerous verj' fine 
veins over the whole surf.vcc of the 
work, crossing each other in every 
direction. Then make the colour a 
little lighter, by adiling while-lead, 
and with a feather pas.sover the broiul 
veins in the sjune direction, forming 
streams of threads. >Vith iliin white, 
and with a caniel-hair jwncil go partly 
over the same vein with short tldck 
touclies, following with a fine striping 
pencil. When the work is hard, it 
should be smoothed with very fine 
gla6s<i>apcr before being varnished. 
The first layer of veins should l>e very 
faint, BO as to 1)6 scarcely perceptible ; 
for, as the lighter shades are put on, 
the former veins will ajijxjar suTik from 
the surfaee of the work, which will 
give a good effect where the work is 
exposed to close ins{jectiou. 

Umniti. — (n) Grey ground, with 
white and black sjHitB. 

(/>) Venetian retl and white for the 
ground, with White, black, an«l \er- 
milion spots. 

The spots are put on in seveml 
ways ; a sponge may lie cluirged witli 
the marbling colour and dablajd on the 
work, or a common brush may Ije 
struck against a stick held a little 
distance from the work, so os to tlmow 
off blots and spots of colour. 

Italian Marlilc. —Ground, a light 
buff. Formarbling, mixstiffin 1>oi]ed 
oil white-lead, Oxford ochre, and a 
UttJe vermilion ; grind burnt sienna 
very’fine in boiled oil, and f)ut it into 
another vessel; mixpure white stiff in 
oil, and keep this also separate. Thin 
tb^ colours with turfxmtinc, and 
have a brush for each. Take the huff I 


j brush inoderately full of colour, and 
dab it on in patclies, varying as mucli 
as possible ; take unothor brush and 
j fill in the hjkicc.s l)etwcen with sienna. 

I 'W'itli a softener blend the edges to- 
' gether, making thorn as softas possible. 
Draw a fgw tiiiu white veins o\er the 
work with a hair i»oncil, run in a few 
thin lines of Menna. and soften. 

Jnujur .—Mix the grouml the same 
as for mahogany, with rod-lciul, Vene¬ 
tian red, and a little chrome yellow, 
thiiuuHl W'itli equal jiarts of oil and 
turpentine ; lake or \crmilion maybe 
substituted for the Venetian red, if a 
brilliant tint is de.sii'cd. Vhilst the 
I ground is wet, dab on some spots of 
I white, Mofteii with a .softening brush, 
and other colours may lie ap]iliod in 
i the same manner. Wlien dry, put 
j on the voiuB with a camol-liair bivisli. 

! Porphtnj. —f«) Grouml, ])urple- 
brown and roso-piiik. Grind vermilion 
andwhite-leiulscpamtelyiu turiKintino, 
and add a little gold size to each colour 
to bind it. Moi'e tur|)entine must lie 
iulded l)eforu the colour is applied. 
Wlien the ground is dry, fill a large 
brusli witli vermilion, stiuecze out 
nearly all the colour by scraping the 
I bru.sh on the eilgc of the palette knife ; 
J hold a nxl in the left baud, strike tho 
i liaudle of the brush against it, soaa to 
; throw small rtnl sfKils on to tlie work 
I till the Kurfat'o i» covered. Wake the 
' colour lighter by sulding white-lead, 

; .and use as l»efore. Tlicn w’itU clear 
j thin wliite tlirmv on very fine sfx»ts, 
I and w'hen dry put in a few wliito veins 
\ atToss the woi k. 1’his inarl*le mayl)e 
imiUtcxl in disteni{)er in precisely the 
same manner as in oil. 

(h) The ground is Venetian red, with 
a little vermilion and white. For 
marbling, afld a little more white lo 
the ground colour, and sprinkle over 
j the first c(xit. M’lien drj’, repeat the 
splashing witii a mixture of Venetiau 
I red and vermilion, and then with white 
I in very fine sfxjts. Form opaque wliite 
I veins across the work, and transpu^t 
I threads in various directions. This 
must )te done when the work is dry 
and liard, witii a sable pencil, and the 
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threa»l« drawn with a fcalhor. I’or 
each Hopjxrale colour uae a different 
brush. 

Siimui Marhh. —(m) Ground, Ox¬ 
ford oclireand wliite-lead. ITye burnt 
and raw sienna, wdiite, black, and a 
little lake, for marbling. Tliene o<ilours 
eliould l*c‘ laid on as a transjwcnt glaze, 
ami maikeil and softened while wet. 
1'he colours should be properly soft¬ 
ened with a Uuigor bru.sli. 

{!)) Grounil, raw sienna or yellow 
ochre. When dry, mix raw sienna with 
white-lead, ha\e i-esuly also some white 
paint, pul ill broad transjiiirent tints <»f 
white anil yellow, ami while wet I'lcnd 
thciii logi'llier with a .softener. Mix 
Venetian red and a little Mack, and put 
in sonic broad \eins in t.lie same dii'ec- 
lion as the imtcliy tints run ; for tlm 
darker veins lakca mixtui’e of Venetian 
red, lake, and black, and draw them 
o\ei tlic first kner of ^cin^ with a 
fcalhei. in fine threads, running to a 
centre, and in IransiKiient, veins in dif¬ 
ferent directions. .Mix some l*i'ussian 
lilueand lake, and jmt in the <larke«t 
and i-nest veins over those liefoiv laid 
on. Put ill a few touches of hurnt 
sienna Udween tlio tme veins, whieh 
are formed into small masses, All 
tlie colours shoukl be ground in sjiirit^ 
of turixmtinc, ami mi.xed vv’ith sutU- 
cient gold size to bind tlieni. 

IVrdr’ A tUltftii .—If the work is new, 
lay on a coat of dai’k lead oil colour. 
When dry, smooth with glass-pija-r, 
and lay on a coat of hku’k paint. Wlicn 
the ground is dry, mix .some white-lead 
with water and a little liecr. Miy this 
on in large streaks. Kill u{) the spaces 
left with veins of lamjihlack, finely 
ground in lieer, thus covering the whole 
surface of the work. While still wot, 
soften witli a liadger-hair brush, so as 
to cause the veins to run into one 
another. (hi the darkest jiarts of the 
Work lay dalw of white, ojirelessly ap- 
plie<l, to imitate fossils, and dab over 
the light parts of the work with the 
black colour for the sivmo purpose. 
Witli a thin flat graining brush, or 
a fdvther, dippevl in the white, form 
small veins over the hlm^k ; a few dark 


blue wavy veins may also rie put on. 
When dry, glaze with a thin coat of 
raw sienna and Prussian blue, ground 
ill spirit of turpentine and mixed in 
copal varnish. A little emerald green 
urhled here anil there heightens the 
effect. 

Verdf Antiffur, Orirntal .—liay on a 
ground of black in oil. Mix white-lead 
in oil, thinned with turj)erithie for the 
graining colour. L.ay this on in broad 
traiisjjiirent veins of im.‘gukir depth of 
colour, and vvliilst wet <lab it o\ er with 
a })iece of vvash-lcalher in different 
jiarts to imitate fo.ssils ; then with a 
small j)iecc of cork, tvvisk’d round on 
the work between the finger and thumb, 
produce a number of little spiral ligures 
of various sizes and sha])es. Cut 
notclies on the top of a fcatlier, dip it 
in the white, and piss it over the black 
i ground in zigzag and fantastic veins, 

, witli ocTiisioiml shar[> angles. Let all 
the work get (|uit(* dry, and tlien glaze 
with gi-eeii. in soinojiurtswitli Prussian 
blue, in others with raw sienna, leaving 
. some puj’tions untouched. Whciiilry, 
wash with l»ecr, dip a feather into tlie 
whiting gnmml, and draw’ tine veins. 
To tinish, give a civit of glaze, made of 
a littk' I’nissian blue amt raw sienna, 
mixed in cijual parts of Ixiilcd oil ami 
turjieiitine, leaving some of the wliite 
; veins unglcizcd. 

I mixing Oil Colours for Tints. 

j — Bri'jht lifiu '.—2 jjarts cobalt blue, 

' 10 pirtH zinc-white. 

1 /}(<]) /f/m .—2 jKirts Prussian blue, 

I JIO parts vviiite-load. 

I Bfu< !/raH «.—2 part.s Prussian blue, 

' 4 jMirts Paris gi’eon, 14 parts white- 
i loiul. 

Frnich Blue .—10 ports cobalt, 4 parts 
I zinc-wliite. 

j Gnrn Blue. —6 parts ultramarine 
' blue, 10 pirts lemon elirome, 200 parts 
white-lead. 

J/tizi/ Blue. —2 parts burnt sienna, 
30 parts ultramarine blue, 100 parts 
white-lea<i. 

Mineral Blue. —1 part red madder 
lake, 2 parts colalt blue, 3 parts wiiito- 
lead, add a little ivory or drop black to 
get most suitable shade. 
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Azure Blue. —2 parts ultramarine 
blue, 100 parts white-lead. 

Blue Grty. —6 parts Trussian blue, 
2 ports lampblack, 200 pi^rts white- 
lead. 

Boyal Blue. —1 part Prussian blue, 
9 parts ultramarine. "White-lead or 
zinc-white may be added to lighten 
this as required. 

Brilliant Green. — 2 parts light 
chrome green, 18 pwts (iuierald green. 

Bronze Green, dark .—2 parts dark 
orange chrome, 4 parts clii'oine yeU(3w, 
30 parts drop black. 

Bronze (irem, wediuvi. —10 fsirts 
chrome yellow, 6 parts burut turkey 
umber, 2 parts lampblack. 

Bronze Green, Unfit. —4 f^arts chrome 
yellow, 12 parts raw turkey undwr. 

Buttle Green. — 10 paits medium 
chrome green, 2 ports drop black. 

Emerald Green. —Is used as ordin¬ 
arily prepared and sold. 

Pern Crwn.—10 parts lemon r 1 >rome, 
2 parts light clirome green, 2 furts 
drop black. 

Puliage Green .—6 parts medium 
chrome green, 1 part drop black. 

Olive Green .—1-1 pirts light golden 
ochre, 2 parts drop black. 

Another Olive.—\S parts French 
ochre, 2 parts raw umber. 

Amher YelUne .—djiarts burnt sienna, 
14 parts burnt umljer, 20 parts chrome 
yellow. 

Gwnary Yelloic. —4 poj*t» perTuanent 
yellow, 2 parts lemon chrome, 10 parts 
white-leofl. 

Golden YeUxne .—20 parts lemon 
chrome, 6 fMirts oimige chruiue, 10 
f^rts white-lead. 

Brimstone Yellow. —2 jiarts lemon 
chrome, 2 parts permanent yellow, 6 
parts whitedead. 

Golden Orange .—1 part of lightgol- 
denochre, andl part drj* orange colour. 

Gtlden Ochre. —2 parts chrome yel¬ 
low, and 30 parts French yellow ochre. 

Bark Golden Ochre .—20 fiarts Ox¬ 
ford ochre, 2 puls orange chrome. 

Golden Russet. —2 ports litflit Vene¬ 
tian red, 10 parts lemon chrome. 

7\trke^ R ^.—Venetian rod and red 
oxide. 


Tumin Hed.—\S parts Indian red, 

2 parts rose pink. 

Brilliant Tuscan Red. — 8 parts 
Indian red, 2 parts red madder 
lake. 

Oriental Red. —4 parts Indian red, 

2 parts white-lead. 

Flesh Colour. —2 jwrts deep vermi¬ 
lion, 40 [larts French ochre. 

Cherry Htd. —1 part vermilion, 1 
part carmine. 

Citron. —pirts chrome yellow, 4 
parts raw uml)er. 

Another Citron. — 4 parts French 
chrome, 2 jxkrts burnt sienna, 12 parts 
burnt Turkey undier. 

Folinye Broien .— 1 part orange 
clifoiue, 1 fart \’anclyke brown. 

Jnd Uin Brmvn.~'\ part French ochre, 

1 pail lam)jblack, 1 part light Indian 
! red. 

i d/ifroort./fV/i?.—10 parts (lark Vene* 

; tiaii re<l, 1 pirt drop block. * 

Maroon, dark. —20 pirtsdark Indian 
red, 1 jMrt lamj)black. 

(hanije Broten.— 1 part orange 
chrome, 1 part burnt sienna. 

Seal Brown. —4 parts light golden 
ochre, 2 parts bun^t sienna, 20 farts 
burnt umber. 

Snuff Brown. —1 pvrt golden oclire, 

1 )»rt burnt uinlKjr. 

Ti rra Cotta. —2 pirts burnt sienna, 
4 parts white-k'iw!. 

Another Terra Cotta. —4 partsFreiich 
ochre, 2 pirts Venetian r(Hl, 

UomanOrhre. —2 fiarts burnt sienna, 

2 fxirta Immt uuilier, .'lO fiarts French 
ochre. 

Purple. —2 parts ultmmariiic blue, 

‘ 4 parts rose pink. 

Vi(^ei. —0 fiart.-^ ultmmarine blue, 
4 ports rose lake, 2 fiarts ivorj'^ block. 

PuTjJe Broim.— 'lpurin ultramarine 
blue, 2 furls lampblack, 10 fiarts Indian 
rod. 

Purple Black. —2 parts rose pink, 6 
ports lampblack. 

Blue Iflar-k. —20 parts lampblack, 2 
parts Prussian blue. 

Dove. —Ultnvniarinebluo, Indian red, 
lampblack, white-lead. 

Pmrl. — \Mute-lead with a little 
; beet lake or blue. 
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Light Phw. —Umber, Hpruce ochre, red-leatl, and sufficient turiientine to 
yellow ochre, white-lead. thin it. 

CVarrf.—Venetian red and black. The process is to melt the asphaltum 

aS« 07 m .--4 parts burnt undter, 8 parts and pitch in an iron pot, letting it 
medium chrome, ‘20 parts white-lead, boil several hours, stirring occasionally, 
liro^on Stone. —2 jiartw burnt sienna, to ensure all moisture being driven out 
4 parts dark golden oclire, '66 parts (this is essentwl for l»e8t results), 
burnt umber. I The oil is then added and the dry in- 

aWwo/i.—V enetian red and white- I gredients sprinked in gradually. The 
; boiling is continued for an hour or two 
Vermilion, (airminc, longer and then tlic jwt is removed 
ultramarine, and a little iM>ry black. from the fire and allowed to cool. 

Lituc. —Vermilion, ultramarine, , When it is about 2f)0® to 220“ stir in 
while-leatl. turpentine. It is not safe to do 

Yollow ochre and white-le{«i, tliis when it is much hotter, nor any* 
a little Venetian rcxl may 1 k^ added. where near the fire. 

Plum. —(.’ariuiiie, ultramarine blue, Berlin Black.—J cwt. asphaltum, 
white-leiid, ivory black. For various i gal. boiled linseetl-oil, 7 gal. turpen- 
slwfles, omit the black and increase the tine. Proceed as last. Tliis is a good 
while-lead. quality block. The addition of tere- 

Lrat/nr. —Froneb yellow, burnt um- beiic, in same quantity as the oil, 
ber and Venetian red. • makes what is known as Black Japan. 


/■h ff'H. — Stone ochre, vermilion, and ' 
white-lead. ' 

Larendir. — (tannine, ultramarine 
blue, i\'ory black, white-load. 

— Itaw umbiT, ultramarine 
blue, luiupblttck, ami white-leml. 

Gold Size. For (rilding. —1 gal. 
of linseed-oil, 4 lb. gum copal, iMiiled i 
together until they “string.” Then 
add 6 gal. of boiling oil. When cool 
enough mid lurijentine ttJ the required 
consiKleuce. This does not dry so 
quickly as jaiionnera’ gold size. 

Japonner^ (Jold. Size. —2gal. Ixuled 
linseed-oil, 17 lb. gum kowrie, 3 lb. 
litharge, 3 gal. turpentine. Pr<x:eed 
as witli the foregoing recipe. _ . 

Brunswick Black.—A quality 
suited for cheap work is matle of 20 lb. 
common asphaltum, 20 lb. black pitch 
(known as bone pitch), 2| lb. of lamp¬ 
black, 5 gal. boUc<l Unseed-oil, 2^ 11). 
litharge, 2^ lb. black oxide of man¬ 
ganese, and 1.^ gal. turpentine. 

A better quality is matle U]) of 40 lb. 
asphaltum, 6 gal. boiled linseed-oil, 
2J lb. litlxarge, 2J lb. black oxide of 
manganese, and 20 gal. of turpen¬ 
tine. 

Another lair quality consists of 14 
lb. asplialtum, 14 lb. pitch, 4 gal. 
boiled linseed-oU, 6 lb. litliarge, 5 lb. 


Carriage Painting —The fol- 
lowing is the sul)stance of an address 
delivered by McKcon, secretary and 
treasurer of the Master Car-Painters* 
Association, of the United States : A 
first-class railway coach costs, when 
complete, about 1200f. To protect this 
work, the painter expends 60/. to 120/. 
The latter figure will make a first-class 
job. The car has been completed in 
Lhe wood-shop, and is turned over to 
i the painter, who is responsible for the 
finish. He is exiiected to smooth over 
all rougli places or defects in the wood, 
which requires both patience and skQl 
to make tlie work look well. Twelve 
weeks should 1)6 the time allowed to 
paint a car, and it cannot be done in 
any less time, to iiuvke a good job that 
will 1 k‘ a credit to the painter and all 
other j»rties interested in the con¬ 
struction and finish of the car. Too 
much painting is done in a hurry ; 
proper time is not given the work to 
dry or liecome thoroughly hardened 
, before it is run out of the shop, and 
conseijuently it does not always give 
I the satisfaction it shouhl; nor can it 
j be expected that hurried work will be 
^ BO lasting or durable as that which has 
I the necessary time given to finish it. 

I Priming Paint.—The priming coat 
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of piiiut on ft oir is of as much iinport- 
anceae any succeeding one, andperbvps 
more. Good work is ruined in the 
priming by little or no attention l>eing 
given by the painter to the mixing and 
application of the first coat. The foun¬ 
dation is the support, and on that rests 
success or failure. The priming should 
be madeofthe proper material, mixed 
with care from good leail and good 
oil, and not picked up from old paints, 
which have been standing mixed, and 
must necessarily be fat and gummy, 
for such are unfit for use on a good job, 
and >vill have a decided tendency to 
spoil the whole work. Special care 
should be exercised, both in mixing 
and applying the priming, and it shouhl i 
be put on very light, so that it may i 
penetrate well into the wood. Too 
much oil is worse tbau nut enough. 
Good ground lead is by fur the Ijest 
material for the uudcr-coats on a car. ! 
Two coats should be given to the car 
before it is puttied, os it is best to fill 
well with paint the nail boles and plugs, 
as well as defects in the wood, so 
that moisture may not secure a Icxlg- 
ment, which otherwise will cause the 
putty to swell, although sometimes 
unseasonedlumbcrwillswellthe putty; 
and as it shrinks, the nail remains 


For this coat, which is called filling, use 
one half ground lead and any good 
mineral wnich esjxirience lias shown 
can be relied on. This scraping of the 
panel work will fill the wood equal to 
two coats of rough-stuff, and saves a 
great amount of labour over the old 
process, when so much rubbing with 
lump pumice was done. Sandfiaper 
when the filling is thoroughly liard, 
ftiid apply another coat of paint of 
ordinary thickness, when, after another 
flandfvipering, you have a good surface 
for your colour. 

Hough-coating on cars has gone al¬ 
most out of use, and few shops ore now 
using it to any extent. My experience 
is tliat iMiint His less tendency to crack 
whore rough-stuff is left off. 1 do not 
claim that the filling was the principal 
cause of tile cracking, if it was properly 
mi.xcd; but I believe tlie water 
used in rubbing down a ear with the 
lump pumice injures the fiaiut, as it 
will penetrate in some places, iiarticu* 

> larly arouTul the moulding plugs, 
j Finiskiruj The car being 

1 ready for the fiuislung colour, this 
should lie iuixo<l with the same pro* 
i portion of drier as the prerious coat, or 
' just sufficient to luivc it dry in aVwut 
the same time. A gre»it error with 


stationary, and of course the putty ' 
must give way. 

In miTin g putty, which may be a 
small matter with some, take care to 
so prepare it that it will <lry perfectly ^ 
hard in 18 hours. Use ground lead j 
and japan, stiffenmg up with dry lea<l, j 
and whatever colouring you may re- j 
quire in it to match your priming 
coats. 

The next coats, after the work is well 
puttied, should be made to dry fiat and j 
Lkrd. Two coats should be applied, j 
and, for all ordinary jobs or cheap ( 
work, sandpapering is all that is neccs- i 
sary for each coat; but when a good 
Buftace is required, 1 would recommend 
one coat to be put on heavy enough to 
fill the grain ; and before being set, 
scrape with a steel scraper. The 
plain surface b all that requires coating 
and sgrapiug widi the heavy mixture. 


many car-jiainters is using a large por¬ 
tion of oil in the under-coats, and then 
but little, if any, in the fiiiislung coats: 
this lias a decided tendency to crack, 
the uniler-co»its being more clastic. 
Always aim to have colour dry in aiwut 
the same time, after y<tu have ilont 
your priming ; by tliis plan you socurt 
wliut all {udnU^rs should lalsmr to ac- 
oomfjlish—namely, little liability t( 
crack. Work will of course cracli 
sometimes, after being out a few 
months, or when it has re^ieatetl coat' 
ingH of varnish; and using a quid 
rubbing-varnish on work will cause ii 
i to give way in fine checks quicker thai 
! anything else. Many of t!)C vamisbei 
used are the cause of the paint crack 
ing, and no ]jainter has been whollj 
exempt from tliis trouble. 

Cau^^f of Crnckiny .—The most com 
mou cause of cracl^ig is poor japan 
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whicli JK the worst enemy that thecar- 
jMvintcr has to contend with. The 
greater |)art of the japin is too elastic, 
and will dry with a tack, andthe japan 
gold Bi>:o lias gonenilly the sivine fault, 
althi'ugh the English gold si/.e in gene¬ 
rally of go<Hl (jualiiy ; hut its high 
price iw an ohjeclinn to its use. A little 
more win* in the manufacture of jajttins 
would give a lM.-lter drier, and few 
would object to the iMlditional cost. 
JajKin frc(juently (•ur<lleHin the ]iaint; 
it will not mix w’ith it, hut gathers in 
small gummy jKirlielcs on tlie toj>. 
Work painted with sucli material can¬ 
not do otberwix’ than crack and scale, 
anvl the r(*medy liei- only in getting a 
good pure ai'ticle of turjK.'ntme jajwni. 

In regard to using ground leiwl, oar- 
I^iiinterb dider, as Mctme prefer to grind 
tiieir own in the shop. 1 use the uinuu- 
factured le:ul, and my reasons for doing 
so are that it is generally liner thiin 
auy shop can grind it with present 
facilities, and it has age after grinding, 
which impro\es its <|uaUty. You avu 
also get a jmrerleud amlone wiili more 
Wly (luiii you can hy grilling in the 
shop, whicli is a fact that 1 think most 
painters must admit. 1 luivu tested it 
very fully, and am convinced tin this 
point. 

Mizitxg the Paintn .—Permit me Ui 
make a few suggestions hej*e in regard 
to the mixing of jjaint, wliich may not 
fully agree with others' views. There 
is just as much pivint that cracks hy 
putting it on too flat as hy using too 
much oil. Some [winters mix their 
finishing colour so that it is imjsissihle 
to get over a panel of onlimuy size 
before it is set under the brush, and 
eonseijucntly the colour will rough up. 
Colour should l>e mi.\ed uj> ho tluit it 
will not flat down for some time after 
leaving it, and then you have got some 
substance tliat will not. absorb the 
varnish as fast as it is apj>liwl to the 
surface. Thiscjuick drying of colour is 
not always caused by want of <>il in it, 
but because there is too much jajwn, 
and a less quantity of the latter will do 
better work, ami make a smoother 
finish. Give your colour 48 hours to 


dry Ixitween coats; always give tliyt 
time, unless it is a hurried job,*ai.d 
experience has fully demonstratecl that 
it is [KH)r ecuiiouiy to hurry work out 
of the shop before it is properly 
finished. 

(H/n, J)ricr», and C(Voi/r.s.—-In car- 
piiuting, hoth raw and Isiilcd cils are 
used, and good work may he done with 
either, but I rceomtneiul oil tlut is but 
slightly boiled, in [irefercnce to either 
the raw or the Isnled. After it is 
lH>ilcd, if it is done in the siiop, let it 
Ptaml 24 hours to settle, tlu u strain off 
cjirefully; this takes out all the im- 
[lunties and fatty matter roui the oil, 
and it will dry inuchlietler, nor will it 
have tlmt tivck after drj iug that you 
find with common Ixnlc.l oil. Use tlie 
pniper r|UHnliLyofdrie] inmmng your 
[laint, and a good reliable job will be 
tlic result. In car-priuting, neveruse 
jirejiared colours winch ai*o ground in 
oil. as nine-tenths (f such colours are 
ground in a very inferior oil, and they 
may have lieen put up for a great 
length of time, in which case they 
Ixx'oim* fatty,and will invariably crack. 
These canned c< lours do not improve 
j witli age, as lead and vamiah do, 
j Finishing coIovm'b should all be ground 
' in the sliop, unless special arrange- 
: uieuts can Iv matle with manufacturers 
; to ]»re}iHre th .‘Ui; and the colour should 
' Ik.' fresh, not over 6 or 8 days old after 
; lieing luix'-d and open to the air. 

I Enough n).vy!« prepared at a time to 
: compiote the coating on a job ; but 
j when eo’our shnuls over a week, it is 
: not tit 1 1 use cm first-class work, as it 
' iKiL'onu* 1 lifeless and lias lost that free 
' workivig which we fiml in freshly mixed 
I colours. Such colour may, however, be 
* usotl ujx)U a cheap class of work, or on 
; trucks, steps, etc., so tlvat nothing need 
I lie wasted in the shop, 

I Vnrnuhiwj .—Three coats of varnish 

I over the coloui* are necessary ou a first- 
cl vss coach. The first coat should be 
a liord diyiug varnish put on the flat 
colour ; the quick rubbing that some 
use I would not recommend, but on© 
that will dry in fi days (in goo<l drying 
weather) eutficiently Ivai’d to rub, is the 
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beat for durability. After striping and 
ornamenting the car, and when tho¬ 
roughly waaheil, give a coat of ineilium 
drying varnish. Let this stand 8 days ; 
then rub lightly with curled liair or j 
fine pumice, and apply the hnislung ' 
coat, which is “ wearing bodythis : 
will dry hard in about 10 tlays, after j 
which the car may be run out of the ; 
shop. It should then be washed with ' 
cold water and a soft brush, anti is 
ready for the road. In varnishing, 
many will apj)ly the varnish aw heavy 
as they c.an jwssibly make it lie, when, 
as a con8e<]uence, ittlowwoveraud runs 
or sags down in ridges, and of course 
does not harden i)roperly : this also ; 
leaves a substance fur the weather to , 
act on. It is better to get just enough 
on at a coat to make a good even | 
coating wliich will flow out sintKith, 
and this will dry hard, and will cer¬ 
tainly wear better tliun the coat tliat is 
piled on heavily. 

Varnishing, we claim, can lie over¬ 
done, some i)ajnters’ opinions to the 
contrary. We have heard of those who 
put 2lf gal, on the body of a fifty-foot 
car at one application, and we liave 
also listened to the declaration, made 
by a meinljer of the craft, tliat he [lut 
2 gal. on thebody of a locomotive tank. 
Such things are ]>erhap8 possible, and 
may have l>een done ; but if so, we 
know that the work never stood as well 
as it would if done with one-half the 
quantity to a coat. In vamisliinga car, 
care should be taken to have the surface 
clean ; water never injures paint where 
it is used for wasliing ; and a proper 
attention to cleanliness in this respect, 
and in the care of brushes used for var¬ 
nishing, will ensure a good-looking job. ' 

Per^pB your shop ^ilities for doing 
work are none of the best, but do the 
best you can with what you have. 
Select, if possible, a still, Sej day for 
varnishing, especially for the finishing 
coat. Keep your shop at an even tem¬ 
perature; avoid cold draughtsonthecar 
fromdoon and windows; wet the floor 
only just sufBcieiit to lay the dust, for 
if too wetf the dampness arising will 
haveh tendency to destroy the lustre of 


your varnish. (Jf course we cannot 
always do varnishing to our perfect 
satisfaction, especially when l-liere are 
25 or 30 men at work in an ojien shop, 
and 6 or 8 cars are being painted, when 
more or leas dirt and dust are sure to 
get on the work. 

A suggestion might here be made to 
railntoil managers, which is that no 
paint-shop ia complete where the entire 
process of painting and fliiishing a car 
ifl to l>e done in one oj)en shop. A 
paint-shop should be mode to shut off 
in sections by sliding doors, one part of 
the shop Iwing used exclusively for 
striping and varnishing. 

luiporUincf of Wnnhirv/ Vekiefes ,— 
In regard to tlie care of a car after it 
lias left the shop more attention shimld 
l>e given to tliis than is done on many 
rotwla. The tiar should Jiot be allowed 
to run until it is [tast remedy, and the 
dirt and siuokc liecome imbwlded in 
the vanilah, actually forming a part of 
the coating, so that when you under¬ 
take to dean the car you must use soda 
or soap strong enough to cut the var¬ 
nish l)eforo you succeed iii removing 
the dirt. Oirs should be washed well 
with a brush ami water at the end of 
every trip. This only will obviate the 
difficulty, and these repeated wasliings 
will liarden tlie vaniisli as well as in¬ 
crease its lustre. We know tliat, in 
washing a car, where soap is re<)uired 
to remove tlie dirt and smoke, it is 
almost iin]M>sHible to get the smoke 
washed off clean ; and if it is not<iuite 
imjKiHsilile, the hot sun and rain will 
act on the vaniish and very soon de¬ 
stroy it. 

Jii'-mmitking. — Cars should be 
taken in and re-vamishod at least once 
: in 12 months; and If <lone once in 8 
months, it is better for them, and 
they will require only one coat; but 
where they run a year, they will ^ne- 
rally need two coats. Those varnished 
during the hot months will not stand 
as well as if done at any other time. 
Painting done in extremely cold 
weather, or in a cold shop, is more 
liable to crack than if done in warm 
weather. 
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Hoxo to Dry Paint. —Paint dried in ! 
the Bho|), where there is a <lraught of i 
dry air |niHBing through, will stand | 
Iwtter than that dried by artificial heat; j 
and you will find, by giving it your j 
attention, tlwt work which lias failed ! 
to sUtnd, and which cracked or scales!, , 
was invariably j)ainte<l in the winter ' 
seaHon or in ilamp, cold weather. I 
have paid sonic attention to this , 
matter, and know the renult. 

Cement Paint for Carton- 
pierre.—roinjiosedof U juris washed 
graphite.’Jrcddead, Iti froshly-prejiared 
cement, 16 Isiriuin sulplialo, 4 lead pro¬ 
toxide. aloiiholised white litharge. 
The juint mustjtut on iis noon as the 
roofing is securely fastened, choohiiig 
the dry Bca.son and a sunny day. (’arc 
must Ihj taken to jiut it on well over ' 
the joints ; it is reconuuendeil that an 
extra cuiting shouhl l*o given to tlie 
fwrtions that overlap twdi other, so as 
to render them watertight. As a rule, 
two coats are put on. The first, 
wlulst still wet, is covered with an 
even layer of fine dry sand sprinkleil 
over it tlirough a sieve. This is done 
bit by bit, as the nnif is jiainted, so as 
to prevent the workmen stepping on 
the wet paint. The secoml coat is put 
on about a week later, the sand which 
has not stuck fast l>eing first swept 
off. The second coat is not sanded. 
It is merely intended to combine with 
the uiider-ctut and form a durable 
waterproof surface, which will prevent 
the evaporation of the tar-oil, the 
usual cause of the failure of uarton- 
pierre roofing, and present a good ap¬ 
pearance as well. (Mack.) 

Enamel Painting. — (a) For 
fancy woodwork, such as bric-k-brac, ' 
also for interior decorative work the 
enamel made of copal vaniisU, gold 
size and turpentine gives much the 
best results. This will give a per¬ 
manently hard and glossy surface. 
The julest varnish, which is the most 
expensive, need not be used for dark 
or dull colours. It is important to 
rememlier that most enamel paints 
luivc no gcKxl covering qualities of 
themselves. The article or surface 


must be given one or two coats of or¬ 
dinary oil |)aint and be well rubbed 
down with sand-paper or pumice-stone. 
The enamel paint must be considered 
more as a coloured varnish. 

In dealing with new work, such as 
d<jor8 and skirtings, which are usually 
done in w’hite, the woodwork is first 
sandpapered, knotted, and stopped 
with white-lea<l putty, then given two 
coats of white-lead mixed to a working 
consistence with etjual parts of raw 
linseed-oil and turpentine and a little 
patent driers. Rich coat should be 
thoroughly rubbed down or flatted, in 
order to remove any inequalities, until 
the work assumes a solid appearance. 
The work is then given a coat of zinc- 
wliite mixed with 2 parts of pale boiled 
oil and 1 jwTt turpentine, with a little 
jiatont dnors, allowing good time to 
harden. Rub lightly over with No. 0 
siuidpi{)er, dust well, and apply a coat 
of finisliing white enatnel. The finish 
de])ends very much on the prejiaratiou 
of tlie ground. For some classes of 
decoration, six or eight coats are given 
l>efore the enamel is applied, tiie first 
coat of enamel being sometimes flatted 
tlie second being the finishing coat. 

PnamcUintf Furniture .—In dealing 
with furniture, to get good results, 
ctuisiderable patience and care are ne- 
eosBHry. The work will not stand any 
huriy, but must go through its regular 
ciiurse and liave projier time to harden 
between each coat and process, and 
tlie rubbing down must be done pa¬ 
tiently and gently. Heavy pressure 
will defeat the dcsireil end. There 
are several kinds of fillers on the 
market, most of them being of a dark 
colour, and not suitable for white 
work, on account of so many coats of 
int being retjuired. It is always 
st to fill up with the same tint of 
colour you intend to finish with, then 
it can be rubbil down without burn¬ 
ing shady. The tools and material re¬ 
quired or© os foUows: Several daubers 
made of cotton wool and covered with 
silk or linen—silk preferred several 
flat wooden blocks of various a^s and 
forms, made suitable for gettmg into 
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the corners and rubbing down the j 
mouldingfi. These must 1)6 covered i 
with pieces of felt, half an inch thick, i 
and then with silk upon the .side in- ! 
tendetl for use ; a good clo.se Turkish i 
aj>onge and some chamois skin. Next ! 
some l)cst wliite-lead ground in oil, a i 
good clean, hard drying vaniish, .such 
a.s cojMil; some white enamel varnish, i 
some lump pumice-stone free from ' 
grit and lianl jmrticlcB, some pumice- I 
powder medium tine, some i‘utty- { 
powder and rotten-stone. To make ; 
these instructions understocnl, ' 

we will take a flat ]tauoI of w«K>d to t 
work upon, the wood Iwing new. (Jive i 
it two coats of or4iinary while oil punt, i 
or a coal of glue and whiting, mi-xotl ■ 
to the consistence of i)aiiit, laid on 
araoolhly with the ajjonge or br\ish, i 
the way of the grain. Allow it to j 
thoroughly harden. Now mix some j 
white-lcacl with suiheient vaniish to 
bind it, thin down to the projjer con¬ 
sistence with turpentine. Crive the 
panel four or five coats of this, allow¬ 
ing each coat to thoroughly dry before 
applying the next, the same 

is thoroughly hanleucd, rub down with 
the lumit-puuiice and water, taking olf 
the rough fjarts ; next use the felt anrl 
pumice-powder, working in a circular 
manner. Do not press luvnl. Do it 
gently, as it will go into hollows, t 
Great care must be taken to gei it to | 
a level surface, without scratches, i 
Should it get’ scratched or uneven, j 
give it one or two more coals, Liying \ 
them on as evenly and smoothly jik j 
possible; then rub down again. When | 
properly done it will Ixj perfectly ! 
smooth, level, and free from scratches. ! 
It is DOW ready to lukve tho finishing ' 
coats. Take some tube fiake-wliitc j 
mixed in oil, and tliin to the consist¬ 
ency of cream with ct)pal varnish. 
Give one coat, and allow to thoroughly 
dry ; then give another, Ixit add more 
varnish to it. Now let this dry liard. 
The' time it will take will be according 
to the iirying quality of the varnish— 
generally a week to ten days. Any¬ 
way,.il n best to let it stiitid jus long 
as’'p(iSHihle befoi'e polishing, iw the 


harder it us the brighbT and more 
durable will Iw the polish. The final 
polish will be given with the putty- 
lK)wder, and then the i'f)it(5n-stone. 
The }iutty-pK)\vder is used with water 
and the rublfcr.s; the rotten-stone 
mixed with alcohol and water—two of 
alcolu)! to one of water. It is finst 
applied with clean rubl>ers an<l felt, 
and l.Lstly with the heel of the liand. 
Any ilocoratiou Civn put on, eitlier 
with a stencil or five liainl. The. 
colour should l»e mixe<l with some 
varnish. (‘The Art Amateur.') 

Another method is to work with 
spirit ^arnisil and obtiuu a french- 
IKillsh finish as follows. .Mix gilder s 
washed w'hiting in a warm solution of 
double size, and upply like (laint. 
^’lien dry, remove any a})piireut rough¬ 
ness by glassiwpiiriug ; then ap)ily a 
second cfviling. Tins, when dry, 
must Ijo smoothed down with a felt- 
covered rublwir and pumioe-stono pow¬ 
der. Then dissolve 2 oz. of isinglass 
in 1 pint of water, and stir in D oz. of 
flake-wltite. Apply as hot us possible, 
but avoid working it ulxjut so much as 
to brmk up the size foundation. If 
necessary, rub down smooth with felt 
and pumice, and ro)>eat the process us 
often ».H uniy Isj required to gain « 
solitl white surface. M'hen dry, apply 
white or transjwirent polish, dipfiing 
the ruhli<;r ocwwionally into S4)me 
Hake-white Isjfore enclosing it in tho 
mg covering. On some kinds of wood 
it will l»e found servic4jable to apply one 
or more coals of white hard spirit 
varnish, to assist in gaining a gooil 
body more «{uickly. For tliis purjKise, 
mix Hake-white in liie varnish also. 
A good Isxly of polish, or combination 
of polish and varnish, haring been 
built u)), and its sinking and hardening 
allowed for, can bo finished off the 
same as any ordinary polished surface. 

High-grade finish is worked up by a 
process more akin to house-paint^’ 
work. Soft varieties of wood are 
coated with size and whiting or a good 
Ijraml of grain-filler. Several applica¬ 
tions of white inint are then given. 
The iiaiut used does not contain much 
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oil, preferencelieing given to tlic atldi- j The latter w not actually brittle but is 
lion of varninh to act asabiiHler. Ab ' lesH elastic tliAU the other, 
each coat clries, it is HnnM)tlic(l clown For slow-dryiwf ciuunvJ take 3 parts 
with jmiiiice till a surface is built cojjal varnish witli 1 part turpentine, 
up perfectly sujooth ainl free from For quirk-dryiiuj cryivicl, 4 jiarts of 
seratche.s. For wliite colmrg, white cToywl varnish with 1 to 4 parts gold 
enamel varnisli is used, or the finest hiec and 1 pvrt turpentine (or n« much 
brand of cojial varnish, tinted by turpentine as is re<yuired b) thin the 
adding tiake-wlute, lus supjtlied in pvint when the ctilouring body is 
tulics, two cojits of this lK*ing given, added). 

If the garish ajipearaiue of the varnish liitf/i Eotnatl .—The above enamel, 
is ohjeeletl to, it may 1 k 3 ymlished by with gold si/.e, ts liesl ; or the follow- 
hand. The work of enamelling may, ing is a sjtecial yirejiarathm. Prejiare 
however, In* mueh simplified by the Crystal ^’arllish by dissolving 61b. gum 
use of sjK'cially prepareil enamels, laid damar in 1 gal. of turpeiiUne, This 
on the foumlaiion of d'juhle sii^e and takes about 24 hours to preywre, the 
washed whiting. Hake-white gives mixtm-e l>eing freijucntly agitated or 
far better results than white-lead. churned. After this it is strained and 
It is useless to alt,(“mpl this iiuhIc ; allowed to settle and clear. To 1 part 
of finish on g(K>ds that have Isjen I of this varnish add 1 pirt gold size, 
already jsilished unless the surface lias U makes a cheaper enamel than the 
Iwcn thoroughly cle<im*d, either by the use of eoyuvl varnish if imule in large 
aid of semjiers ora good polisli sol\ent. lyuantities. 

Furniture tliatisiiinhbeilin .sclf-eolour | The foregtiing arc clear fluids, ami re* 
enamels is generall\ of quaint design i quire e,olour IkmUus as follows. The 
of simple construction, the sameiieHs ijuantities are ap|troximately 6 Ih. to 
of colour Iwing sonictiines relieved by ID lb. of Isaly to tlie gallon of varnish 
BUtUble decorative designs in sublued miiture. Althouglimeutioiicd further 
colourings. The enamel surface may on, it may 1« sUted here that enamel 
l)e worked up to 8(*veral ilegroes of piints have notallgowlcoveriugquali- 
finisli, ace(.>rding to the class of goisls. tics, and in every uwe a groundwork 
High-gnkle work is linished in Iwst of oil yiaint or some foundation of the 
enamel, which costs aU.ut 20s. per kind is re<iuire(l. The enamel point if. 
gallon, wliilst the clieaper grades are to give brilliancy of colour and glossy 
tiiiished by a annbiiiation of freneh- finish. 

p«»liKhing and spirit varnish. Ineitlier 7bire ir/iiVr.—Uscziuc-wliiteground 
ciise, the foundation colour and finish- in oil, with either of the varnish p.'e- 
iug coats shouhl Ikj laid on with brushes ywrations given. For apure white, the 
tliat have lieen yirtiviously usiid on other varnish shouhl lie aa yiale as ywssible, 
work. If new’ brushes are use<l, there ami of the liighestquality. Asarule, 
is great risk of trouble tlirougli the white enamel, if good, is the most ex- 
shedding of bristles or hairs, or the yvensiveof any. A very little blue may 
surface may lie syioilcd by brush marks, be added if desirevl. 

{Hanluck.) Ordinary Tl7iih'.—White-lead. 

(/j) The gloss of enamel piints is Fru'oeb TI kite, —White-lead, vermi- 
due to varnish. Good enamel ymint lior^ and chrome, 
has copal varnish (of good quality) Feart. —Mhite-leati, Prussian blue, 

with turpentine (Amcrioaii), To this and lampblack. 

may be added gold size for quick 7 'yc«/j,~W hite-leadandve.Tiuuon,or 
drying. white-load and crimsou lak 3. 

In other words it is varnish and tur- j T/mtArr.-—Burnt umber, French yel- 

y)entine for slow drying work and the i low, Venetian red. 
greatest elasticity ; and vuniish, tur- j Liyld \aUov). — Wmiie-lead ana 
ywutiue and gold size for quick drying. 1 French yellow. 
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Dark Ydiow. —French yellow with 
a little red-lead. 

Orart^c.—French yellow and orange 
lead, or French yellow and red-lead. 

Old Gold. —AVhite-lead, medium 
chrome, French ochre, and a little 
umber. 

Odd. —White-lead, chrome yellow, 
and burnt sienna. 

Rich Gold. — White-lca<l, French ! 
ochre, and a little vcrnnUoii. j 

Primrose. —Wlnte-lejul and chrome 
yellow. 

Lemon. — Chrtmic yellow, adding | 
white-lead if necessary. i 

Yellow Lake. —"White-leiui, umber, 
scarlet lake, Naples yellow; about equal ' 
parts. 

Terra Cotta. —Whitc-lcail, brown, 
Venetian red. 

Rn$8et. —White-leatl, chrome green, 
orange chrome, and raw umber. 

Rain's Efjfj. —Whitc-lejul, chrome 
green, and uUratnarine. 

Olive. — Prussian blue, lamjiblack, 
and lemon chrome (chiotly the latter), j 

Leaf Bud. — White-lead, clirome 
green, orange chrome. 

Bottle Green. —Prussian blue, lemon 
chrome, and lampblack. 

Apple Green, —White-lead, orange 
chrome, chrome green. 

Willoio Green. —^^^lite-lcad, chrome 
green, burnt uml)er. 

Ordinary Greens. —Various shacles 
are obtain^ with wliite-lead, yellow- 
ochre, and ind^^o. 

Pea Green. —White-lea^l, Prussian 
blue, chrome yellow. 

Myrtle Green. — White-lead, dark 
chrome green, and ultramarine. 

Grey Green. — White-leafi, ultra- 
muine blue, lemon chrome, lampblack. 

Claret — Ultramarine, vermilion, 
carmine, and a little ivory black. 

Ca/maJxon. — Vermilion, carmine, 
and a little white-lead. 

Defp Red. —Vermilion and red-lead. 

Dwk Bed-lead and Venetian 

red. 

iSb 0 r 2 et.-^liight vermilion, or scarlet 
red. 

Orimion. -—Dark vermilion and a 
liUle carmine. 


Peach Blossom. —White-lead with a 
small quantity of orpiment. 

SaLinon, —White-lead and Venetian 
red. 

j iSA.n'm.p-"White-load, Venetian 
1 red, burnt sienna, and a little vermi¬ 
lion. 

Rose Pink. —Zinc-white and car¬ 
mine ; or white-lcjul and carmine. 

Post (\^cc Red. —"White-lead, red- 
lead, and Venetian re<l. 

Brick Red. —White-lea<l, 1 part; 
yelli>w ochre, 2 iwrts ; Venetian red, 
2 parts. 

-White-lead, red-lea»l, and 
Venetian ml. 

Plum. —Wlute-lea<l (a little), ultra- 
marine, carniine, and drop black. 

Vin/tt. —White-lead, Prussian blue, 
vermilion, and lampblack. 

Lilao. —Wliitc-lead, venuilion, and 
ultramarine. 

Moffenta. — Ultramarine, carmine, 
and vermilion. 

Lvrnder. —The same as lilac, or car¬ 
mine may lio used instead of vermilion. 

-White-lead, Prussian blue, 
and vermilion. 

Anibtr i/rowm.—White-lead, burnt 
j umW, burnt sienna, orange clurome, 

I and lain]>black. 

Snuff Brotm. —Bum t umber, yellow 
ochre, and a little Venetian red. 

Mitrnon. —Orange chrome, carmine 
' and ivory black. 

' Pawn. —'VS'hite-leafl.stonewhre.and 

vermilion. 

Liyhi Buff. —"NMiitc-lcad andFrench 
I oclire. 

I Dark Buff. —White-lead, French 
j ochre, and Venetian red. 

PurjiU Brown. —White-load(aHttle), 
i ultramarine blue, Indian red, and lamp¬ 
black. 

Chestnut. — Rerl ochre and lamp¬ 
black. This can be heightened with 
yellow oclire. 

Light Stone .— ^White-lead, Venetian 
red, and raw umber, 

Olive .Broum..—Lemon yellow and 
burnt umber. 

dt/ron. —White-lead, chrome yellow, 
Prussian blue, and Venetian red, 

Orddna/ry .Browns.—Severn shades 
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CHn V>e produced by mixing white-lead, i 
liglit red, and indigo. 

Tan. —Wliite-lciid, burnt sienna, and 
lampblack. 

QdlfU ii liromi. —White-leiwl, French ! 
ochre, chrome yellow, and lampblack. ' 
Suu)kr .—Ultnimarinc blue, yellow i 
ochre, larnjdilack, and white-lcarl 
Lead Cofmir .—AKmt 2 jiarts of 
white jHiinl w'ith 1 }>»irt bl}«^k. 

SfnU\ —White-lca^l, raw umber, blue, 
and lamjtblack. 

liroH'ii Stum. —White-leiid, orange j 
chrome, Tuscun red, aiid lanijibhick. | 
h'Kjht Oak. —Wliitc-le<ul, French : 
ochre, and Venetian rerl. | 

CrvuJfijn Blui .—AVhite leml and ul- ; 
trauiariue blue. ] 

hikt: BLui :.—WliiU'-leiul and lYus- 
sian ))luc. i 

Eftririr While-leiul, ultra* 1 

marine blue, and a little mw Htcnna. j 
d-urc. — W)iite-lcH(l and IVussian 
blue. I 

Pvarwk — Whit e-lejwl, Prussian 
blue, chrome green ; or wliite-lead, 
eolwlt blue, and I'hinese blue. 

FreBco Painting. —Tlie propiwa- 
lion of a wall for fresco {lainling is a 
matter of time, and shouhl be (jxeculeil 
with much uirofulnesK, for on the 
g(MKlnt*«ii of lliis jwrtion of tlic work 
tle|»en<lH in a great measure the dura¬ 
bility of the jMtinting. If the wall is 
already covered with pUster tjr laths, 
it should be cleiired, the hricka tho¬ 
roughly 8crape<l, and afterwards well 
cliipped. See tliat the bricks are in 
gO(Kl conclilion and jwrfoctly dry, and 
then prtxietHl to lay on tlie first co*it, 
coii.sisting of river sand and the best 
old lime, mixed to about the usual 
thickness. This should be laid oil so 
as to leave a level but rough surface. 
Atsoino places on the Continent small 
tliat {lebblea are mixed with this cora- 
Kisition to give the requisite roughness, 
his ground-work should be allowed to 
dry thoroughly; indeed, unless the 
lime is old, it will be some consider¬ 
able time before it will be safe to put 
oil the intonaco or painting-surhuie. 
'I'liin should be prcpareil with tlie very 
l>est old lime, perfectly fi-oe fi*om grit. 

3 


The lime is mixed in troughs to the 
consistence of milk, and is then passed 
tlirough hair sie\es into jars, where it 
i.s allowed to settle, and the water is 
poured otl’. It is then reawly to be 
inixwl with the sand (fine quartz sand, 
well sifte<.l, is the Ijest) in the propor¬ 
tion of one pirt lime to two parts sand. 
Tlie implements used to float on the 
last cor»t are made of wexx! or glass, 
but trowels of iron may boused if free 
from rust, and CJii-e is taken not to 
press the inm too forcibly on the in- 
touaco. Wlien the lime aii<l sand 
second coating is j-eady, the first rough 
coat mu^t Ite wetted thoroughly, and 
the intoniwo floal^l on in two coats, 
the last with mthcr more sJind tlian 
the first. The thickness of the two 
shoul<l lie about After these 

are spread, go over the whole with a 
roll of wet linen, whicli will remove 
the nuirks of the trowel, and preient 
tlie surface being too smooth. While 
the ground is licing prejiartxl, a cartoon 
or dniwing on [>a])ur is ma<.le of the 
subject, executed with a correct out¬ 
line and with tiie wished-for eflect 
pi-ujKsrly shown. When the finished 
cartoon is matle the same sue as the 
painting, it is usually executed in 
bhu:k and white with ink or crayons, 
but it is also necessary to have a study 
of the subject in colours, and this is 
generally done on a small scale. The 
pigments uaetl are mostly minerals, 
au<l are ground and applied with pure 
water. With the surface of the wall 
still wet but firm and smooth, the 
tnicing is lai<l over the portion pre¬ 
pared, and the lines of the cartoon 
are slightly indented on the plaster 
witli a blunt p>int; or the lines have 
small holes in them pierced at certain 
intervals, and the design thus pricked 
out is laid upon the surface and dusted 
with a pounce-lwg containing fine dry 
|)owder, and thus tlie outline is re¬ 
peated on the ground by the dots of 
powder which have jiassed through the 
minute holes. When the intonaco has 
become firm enough to just bear the 
pressure of the finger, the first washes 
of colour may be put on. If the pEuuts 
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ing is intended to be large, only suffi- I 
cient plaster is put on to serve for the ! 
part which can be accomplished in the 
time at the disposal of the j>ainter, 
usually enough only for a tlay’s work, 
and this portion should end at the 
edges of some bold outiiiie, as flowing j 
drapery, a pillar, and so on. A diffi¬ 
culty in fresco painting is that the 
colours l)ecoine much lighter after the 
plaster dries, aiul for this allowance i 
must be matle; however by ])riw:lice 
the painter may overcome this difli- 
culty, and can test the ditfereuee 
between the colour as wet and as dry 
by putting a t(mch upon a piece of 
umber, which insUnlly dries the colour 
and shows it fkt it will he wlicn the 
intonaco has dried. 

Iron Paint.—The ‘Vhotograph- 
ischea AVoohcnblatt ’ mentions that 
Spangenberger lias a piint c<mipos(‘d of 
pulverised iron and linsoc*<l-oil varnisli. 

It is intendetl for painting damp w'alls, 
kettles, outer walls, or any place or 
vessel exposed to the aidion of tlio 
open air and wwither. Should the 
article be exposed to frequent diangos 
of temperature, linseed-oil varnish and 
amber varnish should be mixe<l with 
the paint intended for the first 2 coals, 
without the addition of any artificial 
drying medium. The first coat should 
be applied rather thin, the secoucl a 
little thicker, and the last in a rather 
fluid state. It is not neces.sary to free 
iron from rust, grease, Ac., by means 
of acid before apfilying the fiaint, as a 
superficial cleaning is sufficient. The 
paint is equally adapted as a weather¬ 
proof coating for iron, wood, and ; 
stone. 

ICiscellandous \ 

Paint .—Mix a quantity of gold leaf, a | 
little honey, sugar candy, gum arahio, I 
and water, to the consistence of jelly. I 

Another Method .— Have gold (or | 
bronze) powder and first write out the ; 
letters or design in gold size. When , 
the size has dried to a sticky degree, j 
called “ tacky/’ dust the gold on with | 
a soft sable brush, holding a sheet of I 
writing paper beneath, if it is perpen- 1 
^cuUr work. | 


lhin{} Gold Leaf .—Write out the 
letters or design in gold size, and, 
when “tacky,” apply the gold laif 
with a gilder's tip. Press down w-ith 
cotton wool. Do not clean off super¬ 
fluous gold until dry. 

Gold Letteriwj on Ohms .—Write out 
the lettering or <lc8ign with a thin coat 
of isinglass size and proceed as with 
the last recipe. 

JmitiUion Gold nnd Bronze Paints. 
—Bronze powders, eitlier gold colour 
or any of the others o})taiuable, are 
used with tiiis. I)is«fl\e 1 |)Hrt of 
gum amhio in I parts of pure soft 
w'ater. When dissolved, juld 1 part of 
•soluble potash water glass (silicate of 
potash). The hronze powder is added 
to tliis in suitahlc quantity. 

Another ^fethnd. — Dissolve gum 
aralae in ])ure soft water to a U»ick 
consistence. To muh ({uai’t of this 
odd oz. of fK)wdca*d borax. Stir 
until the \s'}iole is a thick jelly, then 
dilute with warm water as retiuiml. 
The ]s)wder can be wlded at once, or 
the fluid and powder ctm be kept in 
sejurate bottles. 

Painting on Glass.—(5er (dno 
Transparent Paints por Glass).— 
The (liflerent compounds for painting 
glass are glasses of easy fusion, chiefly 
colourefl with ground metallic (jxides, 
laid on the gla.ss wnth spirits of tur¬ 
pentine. In the prmluction and mtsli- 
ficjvliou of gljws colours, much depends 
on the different priqwrationB of the 
metals, on the small pnqwrtion of the 
meUllic oxides employetl in proportion 
to the ritreous mass, on the degree of 
fire and time of its continuance, and 
on the purity of each ingro<Ueiit in- 
tendeil for vitreous mixturea ; even 
then difficulties arise which a skilful 
i>perator avnnot always remove, and 
which often frustrate his intention. 

Having nuulo choice of the sub¬ 
ject to be jjainled, correctly draw the 
same on a paper exactly the size in¬ 
tended to be on the glass, then place 
the different pieces of ghtss in order on 
the drawing, and trace the outlines 
therefrom on to the glnes; when the 
ti-acing is quite dry, the ground colours 
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may \>o wanluid in, ttigotlier \\ith tlie 
(lafk and prominent sluules, and the 
stJUUB retiuiml. Tlift stains ai-e laid 
on in various thicknesses, according 
tc» the de]*th of colour reijuired, and 
when they are <lry the glass is ready 
to be burned in a inutile or kiln con- 
fltruided for the purpose. Tlie pines 
of glass arc laid on sheets of ii-on, or 
eartheiiMare Uits, Ihe size of the glass, 
j)revit)us]y sjjread over with dried 
ground flint to [)re\ent the suiTacc of 
the glass from l)eing defaced. After 
the lirst burning, the stain is washed 
otf with warm water, which will bring 
lo view every jmrt of the subject, in 
fact, every sli.ide according to Lite 
thickness of colom applied, to heighten 
the colour, paint on each pi<le of the 
giasK, and burn it a seeoml time. The 
glass will j-eijuire four to six firings, 
the exact nunibcr of liiings depending 
on the subjc'l, the degree i*l' |jerfec- 
tion I’eijuircd, an<l ilie manner of exe¬ 
cution ; but after each burning, tlie 
pieces of glass will want less laliour, 
Home of the crOouis and stains being 
perfect at the first and second burning, 
and few n.a{uire the utmost ([uantity. 
The piTiper dogi'eo of hcrit to which 
the glass must be oxfiosed in the 
muffle is aHcerUiined by taking out at 
different intervals small pice(*s of glass, 
arrangeil for the purpose, on w hicli are 
laid similar colours to those being 
fired. After the glass is burneil, it 
recjuircH great precaulhm in cooling, 
for if Kudilenly cooled it is apt to fly, 
consequently all suilden changes of 
temiiemture should be avoided. 

llEI), OUANGE, AND A'ELLOW STAINS. 
—12 calcined green vitriol, 1 

oxide of silver. The vitriol must be 
calcinecl to a reddish colour, and I'e- 
peatcdly waslied with boiling water 
until it is completely free^l from acid, 
which w'ill be known by the water 
being insipid to the taste ; then tritu¬ 
rate the silver anti vi(,riol together in 
a mortar, after wdiicli grind them up 
with spirits of tar for use. Various 
temperatures in burning produce vari¬ 
ous coloured stains, the liigliest a red, 
a less an orange, and so on U) a yellow * 


I but to procure a deep red, the colour 
' must be laid upon both sides of the 
gUss. 

V HITE Enamel. —3 parts calcined 
borax, 2 flint, 1 oxide of tin, 1 Cornish 
stone. Thebasisof this enamel, which 
is in general opatjut^, may also be em- 
jiloyed in assimilating the opaque nat¬ 
ural stones, Tlicse ingredients must 
1)0 well mixed up together, and fused 
in an air furnace in a crucible, the fire 
at tirst a])pliefi vctt gradually, and the 
whole repeatedly stiiTcd with an iron 
rod. The mixture l»y this calcination, 
and by l>cing kept for some time in 
fusion in an intense heat, acquires its 
fu.si})ilily and opticity. 

' PiinrLE.—(it) 20 |)ai ts prepwed pur¬ 
ple, enamel fiux (2), 1 whiteenamel. 

' (h) 20 pirtsprepiredpurple, 10 blue, 

enamel flux (2), 1 white enamel. 

liosE CoLOUK. —20 parts prepared 
r'ose colour, 1 while enamel. The pur- 
lull's and rose colours for glius }>aintiug 
■vre nearly Lhe same mixtures as those 
ummI for porcelain yiainting, wltli the 
addition of a small prop)rtion of fiux 
and white enamel. The latter gives 
firmness to the colour. In the course 
of working the rose colour, if a very 
I small quantity of purple bo added, the 
j colour will be jiereeptibly iKjnefiled. 
j ItED.— 1 pirt terra <le sienna, 3 
enamel flux (2). The terra de sienna 
i must l»e calcined over a slow fire until 
its colour becomes of a dark reti, after 
which it is washed several times in 
boiling water and ground with the flux 
fur use. 

Thanspahent OiiANaK. —1 part ox¬ 
ide of silver, 10 enamel flux (2), 10 
enamel flux (3), 1 white enamel. 

Y ELLOW. —3 ywrt yellow under glaze, 
3 enamel flux (2), | white enamel. 

Dark Brown.— 1 part higlily cal¬ 
cined coppenie, oj enamel flux (3). 

Ukd Brown. —1 part black, 1 red, 
1 enamel flux (4). 

Light Buow’n. — 1 jjart easy cal¬ 
cined umber, 3} enamel flux (2). 

Qr££N.— (a) 6 parts cornelian red, 
1 prepared purple. 

I (!>) 2 ports blue, 1 yellow. 

Blue.—( a) 8 parts flint glass, 3 red- 
V 2 



292 


Paints and PArNTiNS : Painting Plaster. 


lead, 1 potAsh, 1 blue calx, \ common 
salt. 

(6) 4 parts borax, 4^ flint glass, 1 
flint, i potash, ^ prepared purple, 1 
blue calx. 

In preparing these blues, let the 
materials be adcined in an air furnace, 
and the whole mass kept iu a state of 
fusion for some time, a fine blue glass 
enamel will be prmlucefl. The coljalt 
blue calx should be of tlie finest <]uality 
that possibly can procured, anti free 
from all impurities. 

Black.— 1 part liigldy odcinod 
umber, 2 calcinetl bonix, 1 retMowl, 

1 blue calx. 

(6) 1 part manganese, 1 black flux. 

The best Turkey urnlicr should lie 
procured for the first pnicess, and cal- ^ 
cined at the most intense heat tliat ctin 
be produced in an air furnace, after 
which pound and mix up with the 
other materials; themiidcino the whole 
together io an >ur funuw;e. The de¬ 
gree of heat will bo suffluient when the 
whole mass is in fusion. j 

Indioo Bluk.—1 part precipitate of | 
gold, 4| enamel flux (4), white ena* | 
mel. These ingrodienU are riinply 
ground together for use. They pro* 
duce a beautiful colour on glass, of a 
tine purple hue. This very expensive 
colour is wlapted principally for paint¬ 
ing the dra|.>erie3 of figures, and is very 
susceptible of being injured by a high 
d^ree of heat. 

Etching and deadening Colour.— 
(a) 7 parts re^l-lead, 2 calcined borax, 

2 flint, 1 oxide of tin. 

(&) 8 parts red-lead, 6 flint glass, 3 
flint, I green copperas. 

Tte materials of the last two pro¬ 
cesses must be finely mixed and cal¬ 
cined in an air furnace, each process 
separately, after which take 2 parts of 
(a) and 3 parts of (h), mix them to¬ 
gether, and repeat the calcination 
again in an air furnace ; then pound 
and grind this frit for use, but be par¬ 
ticular that it is ground very fine, for 
much depends on the particles teing 
minuy^ly mixed previous to using. 
^Thu oomnosition is afterwards laid on 
the glass with water, anv a small 


quantity of refined sugar dissolved in 
spring water is applied occasionally; 
the solution of sugar must be of the 
consistence of thick oil; should too 
large a quantity of the solution be 
iwlded, and by tW means condensate 
it too much, add a few drops of acet¬ 
ous acid to the menstruum; it will 
immeiiiately regain a proper consist¬ 
ence, and not at all injure the colour. 
Wlien tlie deadening is laid fin the 
glass, the figures must l)e engraved or 
etched with a }X)inted instrument made 
of wood, bone, or ivory, suitable to 
the subject, and afterwards burnt in a 
kiUi or murtle appropriated for the 
purpose, it fires at a less tempera¬ 
ture than stained glas.s, although in 
some iustaiieus it will do iu the same 
kiln. 

TriuMpiircnt Paintn. —If in a posi¬ 
tion to ccuit the glass lieforc putting 
in frame, excellent effects may be got 
by using onlin^u-y shellac varnish (made 
with bioache<l shellac) tinted with ani¬ 
line dye. The glass must he slightly 
warmed before applying the varnish. 
The strongest sfiirit of wine should be 
used for dissohiiig the shellac and the 
powdered (not liquid) aniline colours. 
Sufficient of the colour must be added 
to the varnish to give the requireil 
tint; 1 part of shellac to 8 of spirit is 
a good proportion. Metljylate<l spirit 
will do. The varnish should be 
poured on and floatetl evenly over the 
glass (not painted on), and the super¬ 
fluous quantity returned to the bottle. 

WiTifimi' Paint. — Mix wliito-lead 
with boiled oil or vamlsh, and a small 
quantity of driers (no turps, wliich 
hardens for the time, Ijeing a volatile 
oil, and therefore objectionable in this 
case); paint this over tlie glass ilunly, 
and Mtipjfle it. If you liave not a 
proper brush, make a large pledget of 
cotton w(K)l or tow, cover it with a 
clean bit of linen rag, and quickly dab 
it over the paint. 

Paiatiug: Plaater.-— Five coats 
arc generally requisite to paint plasty 
1 well; but where it is not of a very 
’ absorljent nature, four are found to 
answer. Thefintifoompoaed of white* 
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lead, diluted with liusoetl-oil, to rather 
a thin consiBleuce, in t)r<ler tliat the 
plaster may be well satunitwl *, and 
into this is put a small quantity of 
litliar|;u to ensure its drying. In paint- i 
ing ijuick plaster, tlie oil in this coat 
is entii-cly absorbed, thus hardening it 
to the extent of als)ut ^ inch deep 
from the surface. Wlieu this ishnind 
to I'e the csise, tlie secoml coat sliould 
also be thin, that the plaster may be 
thorouglily witurated ; ainl it v^ill be 
found necessaiy after this to gi^ c other 
three limits, making in all tivi;. Tlie 
sectaid coat will be fouml to Ije but 
partially absorlaal, ami it is therefore 
rtHjuisile to make the third coat agooil 
de»d thiekei, and to introduce into it 
a little spirits of turpentine, ami such 
of the e(»l(mnng pigments already enu¬ 
merated, as may bring it Holue^^llat 
near to the tint in which the a}>art- 
inent is to I'e tiiiished. The fourth 
coat should be as thick as it can be 
well used, and should lie diluted with 
equal |)arts of oil and spirits of tur- 
Ijeutine. The colour of it ought to l)e 
several ^hades <larkcr than that which 
is iutended for the finishing coivt, and 
the drying ingretlient sugar of lead 
instead of litliorge. These coats ought 
all to be laid on with much care, both 
as to smoothness and eijuality, and 
each lightly rubbed with »uid-jia{)er 
before the application of the next. 
The finisliing or flatting coat, as it is 
termed, from its drying without any 
gloss, is next applietl. It ought, like 
ot.hers, to laj composed of pure white- 
lejul, ground as already descriW, and ' 
diluted entirely with B])irits of tur- ' 
pentine; and it should appear, when | 
mixed, a few shades lighter then the j 
pattern chosen for the wall, as it j 
darkens in the drying. The drying ■ 
ingredient should be a small portion of 
japanners’ gold size. This coat must 
be applie<l with great care and des¬ 
patch, OH the spirits of turpentine 
evaporate very rapidly, and if touched 
with the brush after that takes place, 
which is in little more than a minute 
after its application, an indelible glossy 
mark will be left on the surface. 


N<»tlnng Ima been sjud of the time 
tliat each of the coaU will take to dry 
sufficiently to receive the next, as 
that dejHJiids much upon tlie slate of 
the weiither, the quantity of driers 
employed, and the atmosphere kept 
up in the apartment. It may be 
oliserved, however, tliat under any 
circumstances the first coat ought to 
stand a few days before the applica¬ 
tion of the second ; the second a little 
longer before the application of the 
third ; and the lliird, unless in four- 
coat work, should have still longer 
time to haixlcu. But the coat imme¬ 
diately before the Hatting or finishing 
coat ought not to stand above two 
days, as much of the beauty and 
solidity of the work will depend on 
the latter dying into and uniting with 
the former. 

Sign-Boards.— Sign or pattern 
hoardn ought to be chosen of old 
well-seusoiied wood ; oak or mahogany 
is much the best, but many are 
lutMle of pine, wliich ought to be 
sound, straight, clowe-grainetl, well 
dried, and made with pieces let in 
jveroBs the buck, to prevent warping. 
Thus prepared, brush the board over 
back and front with eijual quantities of 
raw linseed-oil, japanners'gold size, and 
turpentine, to which wld a little ground 
wliite-lead, driving or rubbing out the 
colour well. For the second coat, take 
equal ijuuntities of white-lea<l, com- 
uiou spruce ochre, and whiting, all 
well dried, and ground fine and stiff, 
sefiarately with raw oil; mix the whole 
together add sufficient of gold size 
to cause it to dry quickly, firm, and 
hard ; dilute w'ith turpentine to a 
premier consistence, and apply two or 
three coats of the above colour. When 
dry and hard, rub it smooth with rither 
sand-paper or pumice and water •, then 
j grind ecjual portions of spruce ochre, 
whiting, bath-brick, and white-lead, 
with two jiartfl oil and one port tur- 
pmtine, adding a little gold size, 
diluted W'ith turpentine, and apply 
I one, two, or three coats, if necessary, 

I taking to mb down and wash off 
i the panel after each coat, repeating 
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rubbing and colouring until the panel ; 
is as smooth and level as plate glass ; ' 
it is then fit to receive tlie reiiuired 
last coat, to wTite, nnrble, jsiint, t>r , 
grain upon. Thefinishinga{)plicjition, i 
whether it be a plain grouinl, land¬ 
scape, figure, or letters, ought to stand 
until thoroughly dry and hard ; it 
should finally V>c varnished twice over 
with beat body copal or amber varnisb, 
as the delicacy of the }>iviuiing will 
admit. 

Taeatrical Grease Faints.— 

Grease-paints recjuire to have the 
properties of Isiing noii-injiirious to 
the skin, and Itoing motlerately cJisy 
of removal. T^ard is the usu.vl Uise, 
or cfX!oanut-fat, with cither of which 
is mixed half jw inui:h white wa.K or 
petroleum wax. TIk; stick, as used, 
is ab»)Ul 4 iu. by § in. Zinc-whitc and 
vermilion, in var^viiig profjortions, are 
used for flcsh-lint«. theijuantity Iwing 
about half a thiniblcful for cacdi stick. 
The colour is worked into the grease 
by a jAleitc-knife or by a niachiuc. 
Burnt uniljer is used for brown tint.s, 
Citrmiiie for d«*ep rtsl, inatMcr-lake fi>r 
rose, zinc-white for pujx* wliite, yellow 
ochre and zinc-while ft)ryellow. IVr- 
fume ia added when rc<|iiire(l, a little 
oil of peppermint, ess. Ijouijnet, or al¬ 
mond oil. I 

Tranaparent Faints for Glass, 
etc. —Shelhoc varnish, nuwlc with 
bleached shellac, can he tinte<l with 
any of the various anilino dyes. Tlic 
glMS should l>e warmc<i first, if 
and the {K)wdere<l dyes used. If 
required to coiit the whole of thcglas.s, 
pour the coloured varnish on and then 
drain it off at a corner. This gives ! 
better results than a brush. 

Another method is to mix onlinary | 
turpentine 1 part, with Venice tur¬ 
pentine 2 parts, and well rulj int<j this ^ 
Prussian blue, crimson lake, or Indian ' 
yellow ^or any wlmixturc of these). j 
Transparent Painting on' 
Linen. —The colours used in trans- ! 
parent pamting aremise<l with megilp ; 
as a vehicle, except in the case of very j 
Ijght colours, when tur|«ntiiic and 
^ copal varnish must be uswl. Themii- ; 


burial ufKm wliich transjuirencies are 
executed is fine muslin; and this, 
Wfore being worked upon, should Ije 
strained in a slniining frame, and sized 
with either gilders' size, isinglns.s size, 
or fine colourless gelatine dissolved and 
pro})CTly diluted. After the first coat 
of size is dry, the muslin will .“ihicken 
ainl hang loosely on the frame. It 
should ]»e strciclicd •, another coat of 
size applied; and, when dry, the 
muslin again extendcil. A small jijece 
of miisliu should at the aunc Lime In; 
preplrt‘^\.l^ a trial jnecc, strained in 
tlie same way as the larger piece, and 
when dry if can U* used to def**rmim* 
whetlier the muslin i.s sulH'iently 
sized, or ^^hcthcr tliC colours are iu 
working <'oiidi lion. Tlie design liaving 
i«‘en |ij-n|tared, if maybe traced, ctquctl, 
pounced or stcui'illed u|xm the pre- 
])arud muslin, nire Iwing taken tliat 
the outline from whicit the tracing is 
m;vle, consists of strung and decided 
lines, iliivL stencil plates aix; uukde of 
oiled {i.i]K.'r, and iliat ]iowdered clmrcoal 
is UM»d in preference b* any tillver 
jxjwder for pouncing. The inslnict ions 
for oil [Minting will apjily e(jual]y b) 
{Hunting trans{Nirc>icieK, except that 
f<»r very fine tints sjsjnge can Ipo used 
with great atlvautagc to rub in bro»ul 
flat tints, however deliciiU*. Fi)»e 
cliect.s may l»e jiriHlnced by the urn* of 
two tran.spirencies, arranged one l»e- 
hind the other. On the front Hurfju« 
is jHvinted all that is requirwl to Isi 
seen in the c]'‘ai»t relic-f, the {hunting 
on llie siu'f.vce Isdiiml Uong mo«lituHl 
iti its oU'ect by Isfing seen thnmgh the 
front surfju-e. 

Transparent Painting on 
Paper. —The aimo water colours oh 
those of laiidscajte {Minting are used for 
transparencies, and the proceeaes are 
also the wnne ; tmly it is reejuisite U) Ije 
very attentive in washing in the tints 
witli the utmost {yjssible coirectneM, 
both with resjvcct to form and to the 
pfjwer of Cfilour, jw the surface of the 
pajHjr must Is* |)reHervet1 clear in every 
part, and this cl&vmeM is always more 
or less injured by washing out or spong 
ing. The {Mper should be the thinnest 
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hiuul-wove drawing j»a|)ei* that can be j 
lirocuml, carefully selected, and free 
tVnin unovennesti or inci]uality of tex- I 
lure. WlientliepapcrbasbeeuHclectcd ' 
according to the !<ize of the proposed ' 
Hubjeet, it should be laid on a<lrawhig | 
lK)anl anil fastoned there, with apiece 
of thick jvijier beneath, in order that 
the tints may be distinctly seen during 
the piinting. After laiving completed 
the subject so far as relates to the 
^ront. it. may l>e cut oil’, leaving a i 
margm i in. in breadth, for tlie Jiur- 
|K)se of gluing it down iit the following 
manner'. Take a <bein of I’-rislol- 
lioaid, or if the subject is lai'ger, a 
thicker malend, for the jmipose of 
jrresersing the surface of the whole 
even and tlat, I'Vom the centre of 
thw boanl let a pif'co bo cut out cor- 
res]K)ndirjg Mith the size of tire 
ing, wliich mu.sl U'])lacedona<lrawing 
board, nitli its face ilownwurds, Jjct 
it then In.* covered firr a few iniiiuteK 
with a damp cloth, to cause, it trr exjiand 
r< little ; and in the meanwhile cover, 
with thick gutii or glue, the edges of 
the aj'erlurc in the board, to corre- 
.s^Hiiul with the width uf the margin cut 
oti‘vvith the {xiinting. Tlie <laiup cloth 
may now be removed, and the jxiintiitg 
turnwl with its hvee ujrwards, placing > 
the lH)ard upon it accurately, in sueli 1 
a manner that the margin may rulherc ' 
Hucurely to the gum or glue in every 
pifl. The whole may then Ire laid on 
a Hat surhuve to dry. In this way tiie 
Itristol-Ururd w’ill form a frame of such 
width as may Ire luhvpted to the pvint- 
ing, and this frame may Ire aftcrwaixls 
ornamented oceonling to the taste or 
fancy of the student. It may Ire ob¬ 
served that the hrilliauce of a triurs- 
parent painting will be increivsed bj’ 
the ojracity of the border by which it 
is sujTiruuded, and its width sliould 
be regulatevl by the size of the painting. 
As eirou as the whole is thoroughly 
dry, the painting must receive such 
additions at the back us may be re¬ 
quisite to bring it up to the full lumin¬ 
ous effect intended. For tins purpose, 
the most eonvenieiit position will be 
one inclined similar to an artists' easel, 
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and immediately in front of a steady 
light. When the painting has been 
placed in this jxrsition, it will imme- 
diateiy Ire perceived, tliat however 
strongly it may have been previously 
tintcil or touched in the front, a strong 
light will cause it to appear compara¬ 
tively feeble. But as the original iu- 
lention ()f the workmen will still be 
iniy)ie.sscd on his mind, this weakness 
in the effe<;t, which only becomes ap¬ 
parent by trun.<mitted light, willsuggest. 
the iuldition of lints to produce the 
inlendcil power. Where more is rc- 
quiied, it must be cautiously applied 
at ihu biuk of the painting, taking all 
possible care to ]>iCRervc the colours 
clear, and nut to injure or ruffle the 
texture of the ytfiper, repeating the 
tints till the due jiower is obtained. 
When coiisidei’ahle jiower is reijuircd, 
such colours of Indian red, Cologne 
earth, or vermilion, must Ixj Hcloctc<l 
ushuviiigasemi-opiKyue body ; but care 
must 1)0 taken not to lay them on 
so thickly as to produce blackness. 
When richness is required, lake, Prus- 
rian blue, and gamboge, which are 
[jorfeetly ti'anspai'unt, are well adapted 
to communicate not only riclmcsa but 
delicjM-y and y>owcr to finish. WHien, 
by curefuUy.oinploying the means just 
yHiiiiteil out, all possible harmony and 
cHbet lavvo been imivavted to tlie paint¬ 
ing, it may be rendered partially or 
wliolly luminous, by judiciously ap¬ 
plying imistic spirit varnisii. With a 
cuniel-liair jicncil moderately cVuirged 
with this varnish, let such ytarts as are 
in the higlicst lights he carefully 
touched, as well as the major jiart of 
tiic, sky, and tlie princiyial objects of 
the i>iece, together with whatever part 
I may require it, in acconlauce with the 
! character of tlie scene. If the whole 
I of the subject is covered, it will be 
requisite to spi’cad the varnish with a 
Hat camel-lirtir brush, yiassing it quickly 
from side to side, and from top te 
l)ottom, so that the varnish may be 
equally spread with all possible expedi¬ 
tion. The picture must then be left 
to dry. After tlie varnish has become 
dry, by mixing a little ox-gall in the 
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water used for the colours, additional 
beauty of tint, as well as harmony, 
may be imparted to such jiarts as 
ap])eiir crude or harsh. 

Woodwork Painting.—One of 
the attendant drawbacks of houses ^ 
that are newly built, or ha\o been 
hastily finished for letting, is the in- , 
ferior }iainttfcg of the woivlwork, and 
its speedy destruction. The wimkI is 
not thoroughly dry, and the conse¬ 
quence is the prefiaratury oo.vt ih>es not 
^here ; the pores being full of dain|»- 
ness, it ia imfxjsaiblefortheoil to sink 
into them, especially as oil and water 
are immiscible. Another equally in¬ 
jurious condition is the guiu-resin 
whicii exudes fnmi the knots of new 
pine and other timber. Paiuteil over 
before it lias time to come to the sur¬ 
face, the eoHt is <iestreyed l»y the 
action of the gum. N(»w, these o\ila 
liave to be endured au lung as tlic wood 
has no time to get seasoned. ^ The 
]ialnter follows the carpenter without 
any interval of time, and t>efore tlie 
action of the weather can bring out the 
moisture and resinous substauces. A 
coating of shellac is usually given to 
the knots, though this is often so thin 
as to be worthless. Crude ifetroleum, 
as a preservative coat, is found to lie an 
admirable preparation for the painting. 
The petroleum is thin, and penetrates i 
the wood, filling up the ^lores, and 
giving a good ground for the cwis ()f 
paint. According to one American 
authority, the preparation is of great 
value. The priming coat should be 
t-hin and well rubbed in, and it is letter 
to use a darker colour tlian white-lead 
as a base. \Mute-lead forms a dense 
covering to the surface, tiiougU it has 
its disadvantages. When petroleum 
has formed the first coat, two other 
coats will suffice, one Iwiug tlie priming 
coat, and a thiixl coat may he given 
after the work has stotKl fur a season. 
Itis a very desirable plan to leave the 
painting, or rather finishing cuith, for 
a time, so that any im[>crfectionB in 
the woipd or work may 1^ discovered ; 

also allows time for any change of 
colour that may be made. After the 


priming coat, it is usual in good work 
to stop all cracks, nail-holes, and other 
defects with putty ; but in the com¬ 
moner class of piiintings, the amts are 
laid on quickly ; the preceding coat 
has l\arJly time to <lry l)efore the next 
is put on, and nil the defects of wood, 
boil seasoning, exudation of gum, etc,, 
quickly begin U) show thcinsclves 
through and disfigure the work, A 
good jiaint ought to jnwsess Ixxly 
power «)f covering up, of flowing evenly 
from the brush, and l>eeome hanl. 
Tliough /ine-white lias less body than 
white-lead, it is more (funvble, and 
w'illstanil sulpliur acids without black¬ 
ening. Some colours stand lietter tlum 
others ; the odvres, iiuliau and Vene¬ 
tian reds, burnt and raw uml>cr are 
reliable, and ttiay Iw useil w’ithout 
Hcrujile. It also worthy of notice 
cltai Halt air acts injuriously on wliiie- 
leail, and zinc-while is therefore ]iro- 
fcrable in situations ex]ioHCfl to the 
soa-air. (‘Eng. Mech.') 

Painting Zinc.— The difficulty 
of making oil colours adhere to zinc is 
well kno'HH. Some time since, Prof, 
lldttger publishe<la process which con- 
sirttH in applying with a liard brush a 
monlani composed of 1 part copper 
chloride, 1 copj)er nitrate, 1 sal-ammo¬ 
niac, and 64 water, to whicli is atldwl 
afterwards 1 liydnxihloric iwid. The 
zinc immediately Ijecomes intensely 
black, w’hich clianges in drj'ing (1*2 to 
21 hours) to a dirty whitish grey, oji 
which oil colours may be laid, and to 
wliich they will julhere firmly, and 
witlistaud both heat and damp. 

Artistic Paintings in Oil Ool* 
ours. —The implements and nukterials 
necessary for artistic oil painting are 
oil, vantish, colours, bnislics, palette, 
palette knife, easel, rest stick, canvas, 
and a little chalk or crayon. 

Palettes .—Palettes are made of ma¬ 
hogany, and of satin and other light- 
coloui^ woods also ; those made of 
the latter are preferable, becauM the 
colours and mixe<l tints are best seen 
upon them. They should be light in 
weight, and thin, and so perforated as 
to rest well-balanced on the thumb* 
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Palett«H ait; inado, of o\-al and oblong i 
Hlm))et<; Llie I»vlt*;r form iw more gone- | 
nvlly UMeful and (•.ouvcnieiit, as atfurd- I 
ing a great-or sjiace for the working of 
tints, as well as for iheir advanUigeous 
arrangement. W’otulon palettes should 
be pve]iared for use by nibbing into 
them as much raw linseed-oil as they 
(an lx; made to imbibe. If this ditiBs- 
hig aith (til be thoroughly efteeted, 
and the jialette lx; then suffered to 
dry till it become»s hard, the \vo(k1 will 
subse((ueiiUy not lx* stained by the 
absorption of colour. A |«h;tL(.‘ thus 
profwired is easily cleaneil, and presents 
a hard and ]ioHshed surface, exceed¬ 
ingly agriXMibie for the prepiration of 
tints. It is important to keep the 
palette free from indenUtions aud 
scratches, and on no account to neglec- 
cleaning it; the colour never l^ing 
allowed to harden u]H>n the wood. 

Ka»r(. —Tlie easel is a frame which 
aupfHirte the jMiintiiig during its pro- 
gi'ess. Easels are of various forms ; 
butthe most con senient is undoubtedly 
the riK;k-easel, whicli allows the painter 
tondse or lower his work with speed 
and conveiiieiice, as occasion may 1 * 6 - 
(juire. Tlie commoner and cheaper 
kinds are supplied with pegs for this 
adjuatmei»t of the height of the work. 
It is desimble that the easel should 
stand firmly, aud not be liable, as is 
Ux) often the case, to be overset by 
any slight cause. 

Hent, or Ma}d Stick. —This is uaetl to 
rest or guide the right liand or artu 
w'hen particular steadiness is required, 
as is the case in the painting of small 
objects and minute details. It is 
usually formed of cane or of lance- 
wood, and it should be light, yet firm. 
The low’er end of the stick is held in 
the loft hand, whDe the upper ex¬ 
tremity, which is covered with a soft 
round bidl or pad of leather, to pre¬ 
vent injury, rests on the canvas or 
some other convenient support. 

Bru*hei,—^o paint with effect, it is 
of the first cousequeuee to have the 
brushes well selected, and of the best 
quality that can be procured. They 
are of various kinds: of lujg-hair, 


sable, Ixulger, fibdi, and goat-hair. Of 
these, the most useful arc the hog- 
luiir, sable, aud badger brushes. The 
black fitch and white goat-hair are but 
seldom used, as the sable and hog tool 
will effeeff, all that ciin be done by the 
former. Notldng can lx; superior to a 
I well-made, fine, white bristle tool, in 
I larger work ; or to a gocxl red sable 
for dctail.s. 

J/otj-hiiir TofJx. —These brushes are 
made lx)th round and flat. Flat hog- 
hair arc geiicnilly more useful than 
nmnd ones; they are preferred, as 
as.sisled in giving a wjuareness aud 
crispness of touch. They should be 
strongly and neatly made ; and in 
selecting them be sure tluit the hair 
I has not been cut at the points, for this 
1 is sometimes done with inferior brushes; 

i»ut such brushes Itave an unpleasant 
; and coarse touch, laying on the colour 
in ascratchy manner. It will be found 
to lx; a gcxxl test, if they be made of a 
v(*ry fine silky-looking hair, and be 
^ery soft to the touch. They should 
however lx?firm, yetehudie •, springing 
luvck to their form after being pressed 
laterally up>tj the hand. Lastly, the 
sluqx* should be flat and wedgelike, 
without stn^jigiiug or diverging hairs. 
Let the b\udle lx; of cedar, and 
jxjlished; the cedar is pleasant and 
light to Irnld, and being polished^ is 
easily cleatied. The old white pine 
handles, sooner be(;oming ingrainetl 
with colour, are both dirty and dis¬ 
agreeable to work with. 

Sable The olwervatioiis 

reganling Itog-liair t<x)ls will apply to 
the sable tools ; but these latter should 
have the additional property of comiiig 
to a fiiie, yet firm point. De careful in 
choosing sable brushes, the hair of 
w’hich is of a pale yellowish caist; and 
see tliat the brush is firm, and that it 
springs well to its point. The round 
sable tool is as serN'iceable as the flat 
one, aud is used in working the finish¬ 
ing parts of apunting. Round brushes 
in quills, know^n by the name of sable 
pencils, are also applicable to the same 
purpose. Pencils that or swell 
where the liair ix inserted in the quill. 
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or the hairs of which divei'goaml form 
several points, are worthless. 

Badycr tools ore of various sizes ; and 
the hair, instciul of coming to a close 
end or point, as in other brushes, 
diverges or spreads out, after tlie 
manner of a dusting brush. When 
good, the hair is long, light, and pliant, 
of a reddish brown or black, \\ithclc<in 
white ends. The chief use. of the Iwid- 
ger tool is to soften oi- sweeten broad 
tints, such as skies, water, distances, 
and the like ; it is a \ery valuable as- 
sisUvut to theyoung jwinter ; but must 
be used with caution, betMUse its in¬ 
judicious use frequent lydestroysfortijs, 
and produces \^oullineas. If the Uulger 
tools l)e much employed on a large sur¬ 
face of colour, the points of the hair 
frequently become so loiule<l with 
colour, that it is nccessaiy to clean 
often. This is liest done by pincliing 
up the brush rather tightlyat tlie ends, 
and wiping it on a cluin rag. The 
brush is thus ke]>l free from colour 
during the progiTss i>f the woi*k, winch 
might otherwise )« sullied and iloteiiu- 
rated in the purity of its tones. The 
bi\dger brush is also useful to the land- 
Hcape jiaiuter, for unrying minute 
points of colour into those wet pu'ts 
of the work whicli rocjuiit; to be light¬ 
ened, enriched, or varictl. 

Cleaning Brushes. — All brushes, 
after being used, should be carefully 
cleaned. This is l>est effected by im¬ 
mersing the hair of the brushes in a 
little raw’ linseed-oil; tlie oil slioukl 
afterwards be washed (ml with siMp 
and warm water, till the froth winch 
is made by rubbing tlie brushes on the 
palm of the hand is |>erfectly colour¬ 
less. The brushes should next be 
rinsed in clean water, and the water 
pressed out by a clean towel. The 
hair should then be laid straight and 
smooth, and each brush restored to 
its proper sltape, by passing it Ijetween 
the finger and thumb, Ijefore it is left 
to dry. Care should be taken nut to 
break the hair by too violent rubbing, 
as that Vould reiuler the brushes use¬ 
less. >tauy painters use tur{)entine 
instead of linseed-oil in the cleaning of 


brushes ; it efteots the object more 
quickly, but the only use of tur^xiutine 
that should lie permitted, is to rinse 
the brushes in it sliglitly, when it is 
re(juire<l to clean them quickly ; on no 
account should they be permitted to 
I I'emain soaking hi the tui']:)cutine, as 
\ this practice is certain to injure the 
■ brushes, rendering the hair harsh and 
. intractable, and frequently dissolving 
the foment by which the liair is held 
] in tlie .socket of the handle. 

tVnifvjs. — 1’his is tlie geiiend mate¬ 
rial used forpiiniiiig. It is kept pre- 
jiared in rolls of various widths, and is 
.sold also strained on frame.sof any re¬ 
quired size. The ground («r jjtvfKM’a- 
tion of the canvas sliould l)e tliin, yet 
completely covering the tlireiwls of 
; the fabric ; and it should be fi*ee from 
I pnijectiug lines and knots. 

Take suitable new cani’as, stretch it 
well U[K)U a stretching fratne, wet it 
well with clean water, and aflerw’anls 
dry it thoroughly : then stretch it a 
I second time. Grind eijual i[imntiLieH 
j of white-lead and w’hiliiig, well dried, 

I with |iarlH of raw' oil, and add 1 )iiu't 
I Ixiilcd oil ; prime the cloth over on the 
I face w’ith a brusli, jjalctte knife, or 
! trowel ; the hut is prefumble to those 
wIjo can use it. After the umvas luu 
I hod aufficieiit time to dry, Hcntpe off 
; from tlio !>ack any eu^wrabumlant 
colour which mayluivo pissed tliniugh 
I it; then rejicivt a secoml c(«vt on the 
i face, lojiviug it as smooth jus jKissible. 

I When luifd and dry, rub it smooth 
I witli a piece of light pumice and water, 

; so as to cut olfor lay .all the knots in 
' the canvas ; then gi-iinl 2 jiarts vvhite- 
j leail, 2 pirts whiting, and I jiart burnt 
I ochre, with a small quantity of pumice, 
all well ground sepnutely mther stiff 
in raw oil ; aftcrwanls mix the whole, 
adding a little gold size, dilute with 
half raw oil and lialf turjientine, and 
apply a third, fourth, or fifth coat ; 
repeat rubbing down witli pumice and 
water until smooth enough for puiut- 
uig ujxin. 

Oil- Sketchhi/f Pnper is an extremely 
serviceable material for tho young 
artist. It is mode of drawing paper, 
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covered witli two or three coats of oil 
colour, so as to furnish a ground simi¬ 
lar to that of |ipe|>ared Quivas, It is 
cheap and porlalile, aiui h^tvos very 
Well for early attempts and for j»re- 
paratory sketches; for tryijig the 
ellects of any woi'k pj-e\iouK to its 
oommencemenl, as well as during its 
|)rogres.s. Tlie jmjter has this advan- 
tiige, that, if th*; sketcli is n.*<|uired to 
be preserved, it can iHiailil)’ Is* ])iisU‘<l 
or glued uj)on the (Mimas, and tla'ii 
mounted oii a ileaJ fi,ime, when it will 
present the ai)j)ear5Uice ot strained 
CJinias. 

—Much diversity of opinion 
has e\ist(‘<l respecting tlie colour of the 
surface of the prejiaital camas. It is 
a subject of considerahh' importance, 
for it is imj'ossihle to piiiiit a ricldy 
coloured picture, with lifeand warmth, 
a dull uiisuilalile ground. A 
landscajM*, jf cati-fully Iiandied, can 1« 
brought on and tim^hed in a more 
brilliant manner on a white ground 
than on .an^N other, It has, however, 
iM'en olijciied lo ajan'clywhileground, 
llutl it is lial)Ie |oimjDvrta cold chalky 
effect ; but it must U* rememUTod 
that what is at first white in oil, b«'> 
comes in a shoit lime of a yell(wsish 
liue, and its cohhtess of tone is thereby 
lowered. Tlie wliite, or judo cream- 
ladourod, and |)ale warm drah-eoloured 
grounds, seem to sur|ms.s all othms. 
'i’hc reason is that tht‘y throw a light 
and c<»tisei[uently a transjiareiicy, 
tlirough the work : and a.s all colours 
ill oil jhiinting have a lend<‘nc\ to sink | 
into the ground onwhich tliey ait! laid, ! 
and to lK!C!ome darker, this Icndeiicy i 
can l)e counteraeU*d only fiy ha\ing < 
groujids of eonsidenihle lightness ami j 
brilliancy. < 

Cold grey grounds have lieen used in | 
landscajie painting ; but they im{vvrt I 
a heaviness of colouring nmeli to L>e j 
avoided. Soiue urtiMts Iia\o jiainted 
on grounds of a dull red or leather- 
coloured tint, and much richness may 
lie gaineil Viy such ; but after a time 
the colours of any portion that may 
liavc been thinly {minted sink into this 
strong ground, and the eflect piXKluoed 
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I is heavy and disagreeable. Upon the 
1 whole, aw Kite ground it> to be preferred, 
as soon as the leaniei’ has acijuireil 
some ex|>enonce of the aubseijuent 
efliict of his colours ; but as the inex- 
jierienced find much difficulty in pre- 
\enting the coldness and poverty of 
expression whicli it is likely to cause 
under then- hands, it will l>e advisable 
for the Ivginner to take the usual light 
stone (Inili that is generally given to 
I camas ; for it furnishes him with a 
middle tint or tone to start from, 

: wliicii, when visible in Bhadows and 
middle tints, ha.s not the i-aw cliulki- 
ness show n umlersimilarcireumetancefl 
on an unskilfully or ini|)erfectly covered 
I ^vl^ite gixiund. 

j W'hii'fm are used to tem|>er and thin 
the colours, for the purpose of bringing 
j them to a jirojicr working state. All 
I oils or vurnwhes act moiv or less to the 
j eventual {ii-ejudicc of the colour with 
, wliich ihc^v are combined for applica- 
' tioii. M'hat is deMi*cd in oil painting 
1 is a M'liicle wliich, while it lias an 
1 agrt'i'ullie working (iuality.nhall neitiier 
j cliange nor lie degraded by time, nor 
! interfere willi the {lurity of the tints 
i as the} apiKjar at the inouient they 
j are first laid on—a vehicle, tluit ehall 
I neithci' perish nor crack as it becomes 
I old. 

OifH. —Linseed, poppy, and nut oils 
are the fixed oils useil as veliieles ; tur- 
j {lentineandcK’casioi ally spike-lavender 
are the essential oils so used. Of the 
ii\(*d oils, linseed is in most common 
use. It should be of a jwile amber 
coltiuj’, Imnsjvirent, and limpid; and, 
w hen u.sed in niodei'atelyw’iu'ui weather 
it should dry in a day. The most 
valuable qualities of linseed-oil, as a 
vehicle, consist in its great strength 
and flexiliility. It is by far the 
strongest oil, and the one which dries 
best and firmest under proper manage¬ 
ment. The next in importance is 
poppy oil. It is inferior in strength, 
tenacity, and drying, to linseed-oil; 
but it has the re])utation of keeping 
its colour better than linseed-oil; and 
it is on this account generally employed 
in grinding white, and most of the light 
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pigments. Kut oil is more uncertain 
in its qualities than either linseed or 
poppy oil; and is frequently extremely 
long in dr 3 ring. Poppy oil, however, 
supplies its place so well, that it is not 
commonly retjuired. Oils are all more 
or less influenced in their drying by 
the colours with which they are com¬ 
bined ; some of which greatly ac¬ 
celerate, while others retard it. With 
certain colours some oils will scarcely 
dry at all, unless means are employed 
to cause them to do so. 

Japitnm'rs Gold Size is sometimes 
employedas a pc^werful means of drying 
dark and transparent colours, whichare 
in general comparatively lad driers. 

Megilps .—The vehicles known by 
this name are in great favour wth 
artists. They possess a gelatinous 
texture, which enables them* wliile 
flowing freely from the pencil, to 
keep their place in paintiiigaud glazing. 
The megilp generally in use is formed 
by mixing together, ociual parts of 
strong mastic varuish and drjdng oil. 
After remaining undisturbed for a few 
minutes, it assumes a gelatinous tex* 
ture, resembling a thin, transparent, 
amber-coloured jelly. Megilp ^a^ies 
in colour, as it is mwle adth either a 
pale or deep-colourctl <lryiug oil. The 
palest is m^e by using instead linseed- 
oil, in which a small quantity of finely- 
ground sugar of lead has been diiTused. I 
With equM parts of this compound and 
of mastic varnish, a very light megilp 
ia obtained. Another megUp is made 
by miving 1 part of a saturated solution 
of sugar of lead in water, with 2 jiarts 
of linseed or poppy oil. These are 
well stirred or sliaken together till 
the)' are combined ; and then 2 parts 
of mastic varnish are added, and well 
mixed with the preceding. Jiy this 
means a white creamy emulsion is 
obtained, which, though opatjue in use, 
becomes quite tiansperenl as it dries. 
A compound used occasionally in com¬ 
bination with megilp, and conshting of 
1 part of^pal varnish, 1 part of linseed 
or pbppy oU, and 1 of turpentine, 
will furoisb a pleasant and serviceable 
veliicle for general use. Care must l«e 
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taken, however, to force its drying by 
the addition of ground sugar of lead, 
when employed with alow-drying pig¬ 
ments. 

Ghzing,—X glaze is a thin trans¬ 
parent film of colour, laid upon another 
colour to modify the tone, or to aid the 
effect of the latter ; the work thereby 
appearing distinctly tlirough the super- 
iinposed layer of glaze, from which it 
' receives a characteristic hue. Glazing 
is eflec;t«l by diluting proper traus- 
I [wreiit colours with megilp or other 
1 suiteble vehicle. Tliua diluted, these 
coloui’s are laid u|)oii portions of the 
j work, either in broad flat tints, or in 
touches i)artiidly and judiciously dis- 
tributetl. The ol>ject of tins pi^ocess 
is to strengthen shadows, and to give 
warmth or coldness to their hue : to 
subdue lights that are unduly obstru- 
sivc, or to give iulditional colour and 
tone to those that are deficient in force 
and richncHs. Should it 1)e necessary 
to lighten tlie tone of any |xirt of the 
picture, this cannot be done by merely 
glazing; the first tints must first m 
concealed with bnghter colours, of suf- 
ficientr IxKly for tbit puqiose, and the 
glaze may then be applied. The glaze 
should usually be ilarker tlian the 
ground colour upon which it is to be 
laid ; and as a rule, it may be obsen'ed 
that the first painting of the picture 
should be brighter tlian thosubjectmay 
require, in order tliat the subsequent 
glazings may lower and obscure it tea 
proper and effective degree of tone. 
Glazing is generally effected by the ap¬ 
plication uf<liluted transparent colours; 
but occasionally semi-transparent co¬ 
lours are use<i for tliis pur^>ose, pro¬ 
vided they arc rendered sufficiently 
transparent by the admixture of a large 
[ proportion of veliicle These latter 
glazings are capable of being applied 
with excellent effect, where-it may be 
necessary to modify the tones of those 
ports of the picture which do not appear 
I satisfactory, or to produce particular 
I effects, such as representations cd 
I smoke, dust, mists, and the like. 

I Caution is however, necessary in glaz- 
I ing with opaque colours ; b^use, if 
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used in oxcess, they will deteriorate 
the picture, by destroying its trans¬ 
parency. Should a glazing produce a 
result different from wliat was in¬ 
tended, the glaze may eivsily be re¬ 
moved by a rag, or, if the spot be 
Birudl, by the finger, provided the re¬ 
moval be efiecte<l hnmediately^ that is, 
liefore ^he glaze has hiwl time to fasten 
itself upon, or to soften, the colour on 
wliich it is laid, and in no (yise must 
glazinglsj atteinjited befoi-e the colours 
over wliich it is laid have liecoinc per¬ 
fectly dry and firm. 

JmpaKtivf /.—In oil painting, the 
shjtdows or dark jxjrtions of the pic¬ 
ture are fiainted thinly, ^\hilc the 
lighlB twe lahl on or irui>uste<l with a 
full jiencil and a stiff colour. In the 
lights of the foregrouml, and of jiartH 
not inteinlod to Promote, or ton-tire, 
the iiuiiasting should be bold and free; 
while in the inoi'c brilliant lights, it 
cannot well be too solid, Thci'c is, 
however, a reasonable limit to the 
practice ; Hincu actual prutulterance or 
prominence of the juiint itself will, in 
certidn lights, produce a false shadow, 
and tlierefore a ba<l and false cHect. 
This will be understood, fn*in observ¬ 
ing that tlie loading of thick masses of 
colour U|X)n the picture, so as to make 
them pjvjcct considcnibly from the 
surface, is done with the view of their 
being strongly illuminatcsl by light 
actually incident uf>on the picture, and 
of thus mechanically aiding in the pro¬ 
duction of roundnesH and relief, or in 
giving a sparkling effect to polished 
objects or glittering jKjints, But this 
artifice must be Iwd recourse to spar¬ 
ingly and cautiously, else it defeats its 
own object, and produces a coarse and 
vulgar air and effect. The pdette 
knife has always been a favourite in¬ 
strument of this impasting, or laying 
on of colour, capable as it is of produc¬ 
ing an agreeable brightness on, and of 
giving an appropriate flatness to, the 
p4i;ment. A clear and appropriate tint, 
for instance, skilfully swept acrt)Bs a sky 
by these means, often produces a sur¬ 
prisingly brilliant and charming effect. 

HcvmUing —Scumbling, the opposite 


process to that of glazing, is done by 
going lightly over the w’ork with an 
opafjue tint, generally produced by an 
admixture of white. For this purpose 
a hog-hair brush is employed, charged 
with colour but sparingly; and with 
it the tints are drawn y&ry thinly, and 
somewhat loosely, over the previous 
IMiinting, which should, as in the case 
of glazing, be dry and firm. Scum¬ 
bling is used to riHKlify certain etiects, 
by rendering the portion to which it 
is applied cooler, greyer, and in fact 
less defined tlian it was before, and to 
give air and distance to objects that 
seemwl too near. His thus of service 
both in correcting a tendency to mud- 
dinesH or dirtinesH of colour, and to 
what may be called hardness or over- 
distinctnesH of detail, and in weakening 
the force of colours that are t<x) power¬ 
ful l)y softeningund uniting such tints 
as may l.)c too violently contrasted. 
It is desirable to avoid, as far as pos¬ 
sible, scumbling over shadow's, as an 
inoxfieriencerl hand might thus destroy 
tlieir transparency. 

Liniwj Old Paintiwjis.—in') Take a 
piece of unbleached calico, strain upon 
a frame, and size it with weak size. 
When dry take J oz. spirits of turpen¬ 
tine, 1 dr. canqthor, dissolve in it 4 oz. 
cold-drawn linseed-oil. 2 02 . white-lead, 
2 02 . stiff ground umber, 4 02 . finely 
washeii aiul dried whiting. Mix aU 
together; apply it to the calico, well 
rubbing it in ; after the second coat, 
pumice to erase the lumps. Give the 
picture a coat, and pumice that; then 
coat both, and put them together upon 
a level board face down upon a piece 
of brown paper well sieed. Well press 
and rub the air out, so as to bring 
them in perfect contact, and in a few 
days it may be tacked upon a frame. 

{h) Make a temporary stretcher, and 
let it measure inside a little larger than 
the outside of the picture about to be 
lined, and on it stretch some unbleach¬ 
ed calico; trim the picture square 
cutting off all the old and ragged e^es, 
Oil a piece of paper the size of picture 
with linseed-oil, and lay it ou a flat 
surface ; now lay the picture face 
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downwards on the oiled piper, and 
coat it ivith glue or paste until there 
is sufficient to make it stick well ; then 
lay the unbleached ciilico on, rub well 
with the flat of the haud, iron it with 
flat iron till cjuite dry, taking care to 
put a piece of paper l)ctweeu tiic calico 
and the iron, orit may stick. He sure 
the iron is not too hot; and if it is a 
large picture, it will be ius well to have 
two irons, one getting hot while the 
other is in use. When the picture is 
quite dry it is reiidy for putting oii the 
new stretcher, which should be one 
with two cross-Uirs, and can l)e ob¬ 
tained at any artists’ colournian’s. If 
you cannot make some good stout 
paste yourself, you hatl iKJttcr buy it at 
the leather seller’s, iwld glue enough to 
make it a gowl strength, and let the 
two be well mixed together. 

Prrucrvhvj ti nr Crfichd 

Paintiwj .—The prcpiration is a mix¬ 
ture of equal pirts of linsecd-oil and 
methylat^chlorofonn, whichis poured 
over the piintingif the colours arc too 
brittle to he>ir the friction of a soft 
brush. After remaining on the sur¬ 
face of the painting for a day or two, 
the excess of oil may be removed by 
means of a piece of cotton wool, or a 
soft brush, a fresh fjortion (tf the pre¬ 
servative applied, and the excess re¬ 
moved as before. TheproccHs mustbo 
repeated from time to time until the 
colours are firmly fixed when the 
inting will bear friction, and may 
submitted to the cleaning prfxjess, 
or varnished. It is advisable, how¬ 
ever, to remove as much of the <Urt a.s 
possible from the picture, by careful 
washing with soft water, previously to 
the application of the fixing agent. 
The mixture will not restore the cracks 
in a painting, but simply fixes the 
colours, and renders the fainting very 
elastic. A mixture of 1 port of methy- 
lambed chloroform and 2 of linseed-oil 
is used for reviving the colours of ' 
platings. A small portion is rubbed 
over the pictures, after washing, with 
cotton-wobl, and on the following day 
the painting is wiped over with a soft 
ulk handkerchief.' Oil and chloroform, | 
w 
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when used in the proportion given, 
possess the property of restoring the 
faded colours of paintings, and develop 
colours which have perished, to the 
eye, by age. 

Varnishintj VnhothlA! Piimiin(i ».— 
Some artists employ for new fiaintings 
white of egg as a varnish, otliors do 
not varnish their piintings for one or 
: two yejira after l>eing finishcsl, when 
the ctdoui’s are comjilctely hanlcned 
I and mellow. Miwtie varnish is the 
' only one which can be removed sit 
j ploiisure, and for tluit rciison is gener- 
' ally preferred to all others, although 
it is very liable to chill ; tliat is, it 
I iKjcomes hH over of a bluish stciimy 
hue, which ob.scures the ))«iuiy of the 
painting, and apfxjars disagreeable to 
; the eye. Many (drcumstances contri- 
] bute towards causing it to chill ; for 
inshmee, varnish made from weak, 
unripe gum mastic and common spirits 
of luriKjiitine will chill, pirticularly if 
ap])liuil on new paintings, where tiie 
grounds, oils, and colours are fresh, 
soft, and al«orl30iit. In order to pre- 
I vent this, if possible, employ no var- 
; iiish but that made from fine, ri()e gum 
i iruistic and rcotifie<l tur]wntine. Var- 
I uish for oil paintings, after l>eing pn)- 
! porly Jiimle, ought to stand for at least 
j twelve months in laige wide-mouthed 
; glass Ijottles, without a cork, covering 
i the mouth with a piece of glass, so us 
! to jidniit the air, but prevent dust 
I falling in ; phice the bottle so as to 
I receive a full light, but no sun. The 
1 light and air so change and nicxlify the 
: essential quality of the turpentine, 

1 that the vjirnish becomes eliistic, clear 
and brilliant, having so much improved 
during tliut time as seldom or neverto 
chill or Itecorae stwirny, and by age it 
loses that attnu^tion which all now- 
made varnishes possess for moisture 
and impure exhalations. Therefore, 
>is a preventive against varnish chil¬ 
ling, employnone but good old varnish; 
never apply it on new or old paintings 
until properly cleaned, and well dri^ 
from moisture; apply the varnish in 
a warm r<x>m, where the painting and 
vuniish also receive a proper warmth. 
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After the vaniish in applied, let it re* ! 
main until proj^xirly dry ; recollecting I 
that with all nc\vly-paiiite<l pictures, 
where tlie grounds and colours fu’eaoft 
and absorl)cnt, and where the pictures 
arc aften^'ards oxjwsed to strong, 
moist exhalations, the varnishing in 
time will chill ; liut when ptintings 
are projwrly clwvnod and varnished, 
ami afterwanls hung up in <lry rooms 
or gjillcries, there is no reason to fear 
their chilling. 

Jhirmor^y of (Voj/r.-i.—Harmony of 
c<»lour is produced l>y an cpiahle use 
and distrihution of the primary coloure, 
wliether ubo <1 simjily lus such, or united 
in various pn)j)ortions in their coiii- 
iwunds. Hannony is recognised in a 
jneture when nolliing exists in it that 
disturbs llic eye by \ii*leut opjwsitiou 
or contrast of colours ; judicious con¬ 
trast, however, tends much to protluce 
hanmmy, when tlni force of the eon- 
tm.st is dimmished by the juxtaj>osi- 
tion of tones pu'tAking more or less of 
the colours employed in producing the 
contrast. Tliis w(i shall find is the 


Artistic Painting in Water 
Colours. —The practice of the art 
consists of sketching the outline, of 
tinting or .shatling with sepiii, bistre, 
or india-iiik ; and of the application of 
the pigments, in tliree or more sue* 
ces.sivc stages, to the attainment of a 
finished drawing. Instructions must, 
of ncce.ssity, l>e of a general eliaracter, 
Itecause almost evciy artist of genius 
finds out for himself and practises some 
peculiar methods of applying the pig¬ 
ments, which can only l»e learned by 
those who become liis pupils. These 
))cculiar mctliods constitute the various 
styles of the masters of the art, by 
which their works arc so readily recog¬ 
nised and distinguislied. 

Mutrrluh.—'Wo principal materials 
recjuiredby the piintcr in water etdours 
are drawing pijHjr, ivoj-j for miniatures, 
drawing b<vu-d, jdgmeuts or colours, 
leatl ]>encils, hair pencils or brushes, 
}>alcltes, slabs, mucers, cups or glasses 
for holding water, sponge, guTii water, 
ox-gall, rubber, <lrawing pins, sliarp 
eon\cx-}K)intod knife, and flat ruler. 


firocess crnployetl by nature*, tlie Juds 
in which are hiinuonisiHl with the eun- 
IrasUng green )'y hues of onnige, or 
yellosv green ; a)id sit with othercolours. 
Harmony of colour in painting is l«st 
obtaincif by scttitig the |)idetto with 
those pigments wliich, thmugli the 
prevalence of any of the primaries, 
blend with, or, as it were, run into 
each other. Thus, commencing with 
while, we proceed to yellow, omnge 
or yellow-reds, red, blue-reds, blues, 
green-blues, greens, brow’iis, gn.\v, and 
black. A palette can l>e set warm or 
cold, as the subject may reijuire, by 
selecting pigments in which blue pre¬ 
dominates or is deficient. 


I Blub 1r con- j Fvod and) 
truteil by .. 1 YcUow, j 
Rbo is COD- [ Blue and i 
traatedby.. (Yellow, j 
Yellow Iscon- j Blue and) 
trasted by .. t Bed. I 


or Green. ) S, 
_ 3- 


„ ( Hed and \ Is conimeled by\ 
“""I!" “M Yellow } Bu>c. 3 

riMM. nr ( blue nnif I is contrasted by 11 
ureen.or ^ ^ 

n—w.!.. ..r J Bb>® aod) 1" contrasted by \ $ 
^Pnrple,orj f Ybliow. J 


—'fhe choice of a situation for 
, the pnwtico of painting is not a matter 
j of indirteicjice. The room should be 
1 well lighted, of a northern asjtect, if 
j jKissibie, ami free fi'om retlceted colours 
i from opposite objects. As dust and 
■ grease are inimical to the delicacy and 
1 integrity of water-colour painting, it 
i will be tlie first care of the student to 
I guard against tlieni. The light should 
fall on the left hand of the painter, and 
not l>e lulmitted Isilow the head. A 
room lighted from .aliove, or hy a sky- 
' light, is much to lie preferred. 

, Pcmi/it orJirtiiihiff. —The hairpencils 

or brushes useil iu water-colour paint- 
; ing are made of caniel-liair and of fitch 
! or sable. The Injst are those known as 
i soft brown or black sables ; those mode 
of red sable ai*e not so useful, as they 
fKiBsesH thebadijualityofstiflhess, and 
, disturb the colours by their harshness. 

I These brushes will hold a considerable 
1 quantity of fluid, and should be used 
full, but not overflowing so aa to be- 
i come unmanageable. After using, they 
j should be carefully washed in eancl 
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water, and then slightly pressed in a | 
piece of clean linen rag. A brush put I 
away unwaahed, especially if it hjia [ 
been used for india-ink, or any dark | 
pigment, can scarcely ever be cleanefl 
again so as to be iit to use with light 
or delicate pigments. For large draw¬ 
ings, brushes are prepared, botli round 
and flat, mountal in tin: these are i 
also useful in washing. The most ] 
essential quality of a good pencil is j 
that it should yield a goo<l point, for ; 
it is that part only which is used ; i 
the hairs when moistened should form ' 
a cone terminating in a fine and delicate , 
point. It should also be firm yet 
elastic, returning to a straight direc¬ 
tion immediately upon being lifted , 
from the paper. j 

ManagcTnent of DTamng,-^\\e,n\A- \ 
nipulation in water-colour painting is i 
of the greatest siniplicity, consisting ; 
merely m selecting the pigments re- 
quireti, mixing from them the various 
tints tlie subject demands, and leaving 
them in their proper places upon the 
}»per. These pigments are ruhlied 
with boiled or distilled water, nn earth- 
enwai'e slabs, with the addition of a 
small quantity of gum water, for the 
strong marking of the shadows, and so 
on. It is the usual practice to lay on 
the first tints or washes with the hard- 
cake pigments ground on the stabs, 
while the middle or foreground is 
painted with the soft or body-coloars, 
which, by remaining constantly moist, 
are always rea<ly for use. The pig¬ 
ments should be ground in sufficieTit 
quantity, and with so much water as 
to be quite fluid, and capable of en¬ 
tirely filling the brush; the super¬ 
fluous quantity can be easily removed 
by slightly pressing the brush on the 
edge ^ the palette ; for unless the pig¬ 
ments are reduced to this state of 
fluidity, the drawing aajuires a dry 
and h^h appearance; while, at the 
time, an excess of fluidity pro- 
duces^a th^ness and meagrenesN, leav- 
inga<&rkedge surrounding the coloured 
sujriaoe; whwb inevitably l^etrays the 
inexperienced band. The progress of 
a watejr-Cidtour drawing is that of siiiqiiy 


washing with the requisite colours, as 
a preparatoi y stage, and proceeding by 
gradual and delicate additions where 
they are required, and so on to the 
finishing, which consists in applying 
the colours in their full body and 
strength, giving solidity to the foniis, 
an<l a definiteness to the outlines that 
constitutes a finished picture, e<]ualm 
vigoui’, freshnef?e, and richness of tone 
b) oil pfiiuting. Many parts of the 
drawing must unitvoidably l>e gone over 
with colour that should be left whit-o 
for the high or brilliant lights: the 
colour must be removed from these 
pliwes by rubbing wth a sharp scrajier ; 
or by moistening the spot to be re¬ 
claimed wfith a pencil <lipped iii clean 
water after it has reniaine<l a few 
moments, the moisture is removed 
with a piece of clean blotting jnqier, 
and then rubbing the surface of the 
piper by means of a white liandker- 
chief, rubber, or bread-crumbs. 





Paper : Blotting, Crystalline. 805 


Paper. 

Aatronomical Drawing-paper. 

Felix Plateau deacrilxjB’in ‘Les MoiideH* 
an ingenioufl process for ilrawing on 
paper white lines on a black gnmiul— 
a method freijuently usetl for astrono¬ 
mical illustratifniH—by means of which i 
both author and artist are able to judge ! 
of the cll'ect of such an illustration bo- ! 
fore putting it into the liaiids of the | 
engraver. A piece of tliickish jjaficr, j 
as smooth as jH)ssible, a little larger i 
than the intended illustration,is heated 
by laying it, with proper precautions 
against lacing injur^, on the top of a 
stove, and a piece of Isjeswax isrubl>ed 
j)ver it until the jwi|>er is completely 
covered with a thin coating. A piece 
of ghisH, the size of the {ta^ier, is 
blackened by being held over a candle, 
and, wheii thoroughly <x)ol(*d, it is laid 
on the wax'.*d jiaper and rubbed 
thoroughly wdth the fingers, the result 
being that the blackened surf(u;c is pro¬ 
duced on the jjaper, on which any de- j 
sign can be traced with i. needle for the 
finer Hues, or the back of a steel pen 
for the thicker ones. j 

Blotting-paper.—Tliis is a i>aiMjr * 
whe^e value consists in its al)surbing 
qualities, and these <le|>eud as much 
upon the mode of prepfiration a.s u]x>n 
the material. For blotting of a high 
class, cotton rags of the weakest and 
tenderest descrif>tioa ].>rocurablc6hould 
be chosen. Boil them with 4 lb. caus- 
tic soda per cwt.—that is, if you luwe ' 
no facilities for boiling them with lime 
alone. When furnished in the break- | 
ing-engine, wash thorouglxly Ijcfore ; 
letting down the roll; then reduce | 
them to half-stuff, and as soon as (kxs- 
sible empty into the poacher, or con¬ 
vey to the poacher as the case may be, 
and bleach with great care. When up 
to Uie desired colour, empty into tlie 
dramer, and drain imm^iately. It 
Qiay be mentioned that the breaker- 
plate ought to be sharp when starting 
to blottings. The beater roll and plate 
should be in good order, and the stuff | 
beaten off smartly, not to exceed IJ | 
3 


hour in the engine. For pink blottings, 
furnish § white cottons and \ turkey 
rods, if they can be got; if not, dye 
with cochineal to the desired shade, 
empty down to tlie machine before 
starting, and see that the vacuum- 
pumps arc in good condition. Remove 
the we4jht8 from the couch roll, and, 
if there are lifting screws, raise the 
top couch roll a little. Now take the 
shake-belt off, as tlie shake will not be 
rtMjuired. Press Ughtly with the first 
press, and have the top roll of the 
second press covered with an ordinaiy 
jacket similar to a couch roll jacket. 
Pry hard, and pass through one 
' calendar with the weights off, and then 
roll its light as jHxssiblc—^just enough 
I to smooth slightly. (Dunbar.) 

Crystalline Paper. —According 
to B<>ttger, the simplest method of 
giving paper surfaces a crystalline coat¬ 
ing is as follows : Mix a very concen¬ 
trated cold solution t)f salt with dex¬ 
trine, and lay the thinnest possible 
coating of the fluid on the surfime to 
be covered, by means of a broad soft 
brush. After drying, the surl^e has 
a beautiful bright mother-of-pearl 
coating, which, in consequence of the 
dextrine, adheres firmly. Prof. Bdtt- 
ger mentions the following salts as 
adapted to pnnluce the most beautiful 
cr}'stalhnc coating: sulphate of mag¬ 
nesia, acetate of soda, and sulphate of 
tin. Paper must first be size*!, other¬ 
wise it will alxsorb the fluid and prevent 
the formation of crystals on its surface. 
Visiting cards with a mother-of-pearl 
coivtin'g have for some time been in use. 
Coloured glass is well adapted for such 
a coating, w'hich has a good eflect when 
the light shines through. 

Deciphering Burnt Docu¬ 
ments.—Rathdot, an officer of the 
Paris law courts, succeeded in an 
ingenious manner in transcribii^ a 
number of the rasters which were 
burnt during the Commune. These 
registers remained so long in the fire 
tliat each seemed to have become a ho- 
mc^neous block, more like a slab of 
charcoal than anything else, and when 
an attempt was made to detach a leaf 
X 
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it fell away into powder. Many acien- 
tific men examined these unpromising 
black blocks, when Rathelot iiit upon 
the following method of operation: 
In the first place, he cut off the back 
of the book so as to leave nothing but 
the mass of leaves which the fire had 
caused to adhere to each other; he then 
steeped the book in water, and after¬ 
wards exposed it, all wet as it was, to 
the heat at the mouth of a furnace; 
the water, as it evaporated, raised the 
leaves one by one, and they could be 
sepMuted, but with extraordinary pre¬ 
cautions. Each sheet was then de¬ 
ciphered and transcribed. The appcjvr- 
ance of the pages was very curious; 
the writing appeared of a dull black, 
while the paper was of a lustrous bbek, 
something like velvet decorations on a 
black satin ground, so that the entries 
were not difficult to read. 

Enamelled Paner. — 1 lb. of 
paitibrnent cuttings, | lb. of isii^Iass, 
and \ lb. of gum arabic, in 4 gal. of 
water, are boiled in an iron kettle 
until the solution is reduced to 12 
quarts; it is then removed from the 
fire and strained. The solution is 
divided into three parts of 4 (juarts 
each ; to the first portion is added 6 
lb. of white-lead, ground fine in water; 
to the second portion is added 8 lb. 
of white-lead, and to the third is added 
6 lb. of white-lead. The sheets of 
paper are stretched out upon fiat boards 
and brushed over with a thin coat of 
the first mixture, with an ordinary 
painters’ tmish ; the paper is tlien 
hung up to dry for 24 hours. After 
tills, the paper is ready to receive a 
coat of the second mixture, and ^in 
hung up to dry for 24 hours; the 
paper is then treated in the same way 
with the third mixture, and dried for 
24 hours. Aft^ this it receives a 
high gloss, which is obtained by laying 
the woHk with its face downwanhi on 
a highly-polished steel plate, and then 
passing 1toth with great pressure be- 
t^reen ia pair of powerful rollers. It 
is to be regretted that this enamelled 
surface is not vety durable, as it comes 
eff after gelling. To prevent l^is, a 


solution of some r(!sinouK sul)stance 
may be added in the last o|H5rati<m. 

Filtering-paper.—Tliat usually 
employed is blotting-paper. S. H. 
Johnson makes a kind hy mixing D to 
20 per cent, of purified animal char¬ 
coal powder with the pulp, wliich is 
preferably long-fibred. 

Hardening Faper.—The French 
papers speak of a method of rendering 
paper extremely hard and tenacious, 
by subjecting the pulp to the action 
of chloride of zinc. After it lias been 
treated with the chloride, it is sub¬ 
mitted to a strong pressure, thereafter 
becoming as hard as wood and as tough 
as leather. The hjir<lue3s vanes accord¬ 
ing to the strength of the metallic 
solution. The material tlms produced 
can be easily coloured. It may be em¬ 
ployed in covering floors with advan¬ 
tage, may replace leather in the manu¬ 
facture of coarse shoes, and is a good 
material for wiiip-handles, the mount¬ 
ings of saws, for buttons, coml«, and 
other articles of various descriptions. 
An excellent use for it is livrge sheets 
of roofing. Paper already manufac¬ 
tured acquires the same consistence 
when plunged, unsmed, into a solution 
of the chloride. 

Incombiistible Paper may be 
made by mixing with the pulp a fluid 
obtmned ly ad<iing to an aqueous solu¬ 
tion containing If or., of pure tallow 
snap, just enough alum to completely 
decompose the soap. Tlie paper made 
witli this requirai no size. (See also 
ii. 291.) 

Iridescent Paper.—Boil 8 ca. 
nutgalls, oz. iron sulphate, 4 oz. 
sal-ammoniac, 4 oz. indigo sulphate, 
2 dr. gum arabic, in water, wash the 
paper with it, and expose to ammonia 
vapour. 

Ivory Paper.—The properties 
which render ivory so d^imble for 
artists are, the evenness and fineness 
of its grain, its alltmii^; aB water 
colours laid on its surface to be washed 
out with a soft wet brtish, and the 
facility with which the artist may 
scrape off the colour from any particulf^ 
part, ly means of the point ^ a knife, 
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or other convenient itiKtruiueni, and 
ihuR heii;hten the %htK in hiH 7 )ainting 
more exfieditiou«ly and eificacioualy 
than can be clone in any other way. 
These advantages Jire obtaiiHid in the 
paper rnwle according to the following 
receipt, without any of the disadvan- 
t^cs of ivory, such as its limited size 
and cliangeable colour. Tnices made 
on the Kurfjice of ivory paper by a 
hard black-lead j)cncil are much more 
easily effaced by rubl)er than from 
common drawmg-paj)er, which, to¬ 
gether with tlie extremely tine lines | 
which its hard and even surface is 
ctipifcble of receiving, peculiarly adapts 
it for the reception of the most deli- 
oite kind of pencil-dniwing and out¬ 
lines. The colours laid upin it have 
a greater brilliaiicie than ufsni ivory, 
owing to the superior wliiteuess of the 
ground. 

Take 1 11>. of clean jiarchmcnt cut¬ 
tings and ]>ut (hem into a'J-«piartpan, 
with nearly as much water as it will 
hold ; lx»il the mixture gently f(»r 4 or 
5 hours, adding water from time to 
time to supply the place of tliat driven 
off by evaporation; then carefully 
strain the liquor from the dregstlirougli 
a cloth, and when cold it will form a j 
strong jelly, which may l)e called size 
No. 1. llctum the dregs of the pre¬ 
ceding process into the pan, hll it with 
water, and again boil it as Ix^fore for 
4 or 5 hours ; then strain off the liquor, 
and call it size No. 2. Take tliree 
sheets of drawing-paper—outsides will 
answer the puiqxMe perfectly well— 
wet them on both sides with a soft 
sponge dipfied in water, and paste 
them together with the size No. 2. 
While they are still wet, lay them on 
a table, and place them u^kui a smooth 
slab of writing slate somewhat smaller 
than the paper, turn up the etlges of 
the paper, and paste them on the liack 
of the slate, and then allow the paper 
to dry gradually. Wet aa liefore three 
more sheets of the same kind of paper, 
and paste them on the othera, one at a 
time ; out off with a knife what pro¬ 
jects beyond the edges of the slate, and j 
when the whole is perfectly diy, wrap j 


a small pieces of slate in coarse sand- 
]Wf)er, and with tliis rubber make the 
surface of the paper quite even and 
smooth. Then paste on an inside sheet, 
which must be quite free from spots 
or dirt of any kind ; cut off the pro¬ 
jecting edges as l^fore, and when dry 
rub it with fine glass-paper, which will 
p»*oduce a perfectly smooth surface. 
Now lake § pint of the size No. 1, 
melt it with a gentle heat, and then 
stir into it 3 toble-spoonfuls of fine 
plaster-of-Paris ; w'hen the mixture is 
complete, pour it out on the paper, 
ami with a soft wot sjsinge distribute 
it as evenly as fiussible over the surface. 
Then allow the surface to dry slowly, 
and rub it (^;ain with fine glass-jiap^. 
l^astly, take a few spoonfuls of the 
size No. 1, ami mix it with three- 
fourths its (juautity of water; unite 
the two hy a gentle heat, and when 
tlie mass has cooled so as to be in a 
semi-gelatinous state, pour one-third 
of it. on the surface of the paper, and 
spread it evenly with the sponge; when 
this has dried, put on another portion, 
and afterwards the rernmnder ; when 
the whole has again become dry, rub 
it over liglitiy with fine glass-paper, 
and the process is complete ; it may 
accordingly be cut away from the slab 
of slate, and is ready for use. The 
quantity of ingrtKiients above men¬ 
tioned is sufficient for a piece of paper 
i7J by IhJ in. Plaster-of-Paris gives 
a perfectly wliile surface; oxide of 
zinc, mixed with plaster-of-Paris, in 
tlie projx>rtion of 4 parts of the former 
to 3 of the latter, gives a tint veiy 
nearly resembling ivory; precipitated 
carbonate of baryta gives a tint inter¬ 
mediate between the two. 

Lithographic Paper. — (1) To 
pre\'ent ink from adhering to and sink¬ 
ing into litliograpliic paper, which 
would render a perfect transfer to the 
stone impossible, the foUowii^ plans 
are used: (1) Coat the paper with 
three succesrive layers of sheep-foot 
jelly, one of cold white starch, mid one 
of gamboge. The first coat is applied 
bva sponge dipped in the hot solution 
of jelly, thinly but very evenly over 
X 2 
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the whale surface; the others are up- 
plied ill succcjisiou, eacli previous one 
being allowed to dry first. When the 
paper is dry, it is smoothed by passing 
through the lithographic press. (2) 
Cover rather strong unsized paper with j 
a varnish composed of 120 parts starch, ^ 
40 of gum-arabic, and 20 of alum. ^ 
Make a mtxierate paste of the starch ! 
by boiling, dissolve the gum and alum 
separately, and then mix all together. 
When well mixed, apply hot with a 
flat smooth brush to the leaves ^ of 
paper. Drj' and smooth by passing 
under the press. 

(2) Make strong separate solutions 
in hot water of gum arabic 2 parts by 
weight, starch 0, alum 1. Mix, and 
whilst moderately hot, give the paper 
two or tliree coats with a brush, allow¬ 
ing each coat to dry before the next is 
applied ; finish by pressing. Another 
plan is to smear the paper with se\eral 
cold coats of thin size, and then use 
solutions of white starch and gamboge 
water, allowing each coat to dry as be¬ 
fore. Paper thus prepared is written 
on with litho. transfer ink, the back 
wetted, placetl on a clean stone, and 
run tlwough the press, when a reverse 
copy is obtained, which can be printed 
from in the usual way. 

liiuninous Paper.— A luminous 
and damp-proof paper is preiiared by 
adding phosphorescent powder and 
gelatine to the pulp. The proportions 
are: 10 parts water, 40 paper pulp, 20 
phosphorescent powder (preferably 
slacked for 24 hours), 1 gelatine, 1 
saturated solution potash bichromate. 
(See also Luminous Substancks.) 

Manifold Writing or Carbon 
Pipper.—The white paper is only veipr 
fine thin writing-paper. The black is 
soft paper, prepaid by being smearefl 
with a composition of grease and pluna- 
bego or lampblack; this mixture is 
flowed to remain on for 12 hours, and 
t^e paper is then wiped smooth with a 
^eoe o! wool or ootton-waste. Pl^ 
white paper over black, and wnte with 
a Wunt p<^t. 

Oiloa Paper.— (1) Brush sheets of 
paper over with boiled oil in which ft 
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little shellac has l»een carefully ihs- 
Kolved over a slow fire ; suspend on a 
line till dry. (2) The paper is lidd on 
a square board, and well covered mth 
a mixture composed as follows : boiled 
linseed-oil is reboiled with litharge, 
lead acetjvte, zinc sulphate, and burnt 
umber, 1 oz. of each per gal. The 
first sheet is covered on l)Oth sides, the 
second, placed on this, receives one 
coating, and so on ; separate, and hang 
up to dry. . 

Packing-Paper. — (1) Packing- 
paper may lx; made water-tight by dis¬ 
solving 1 • 82 lb. of white soap in 1 qt. 
water, and dihsolviug in aii'Jther qt. 
1*82 oz. (apothecaries’ weight) gum 
; arabic, and 5*5 oz. glue. The two 
solutions are mixed and warmed, the 
; paper is soaked in the mixture, and 
’ passed between rollers or hung up to 
dry. (2) Tlic paper is treate<l with 
' boiled linseed-oil, the excess of oily 
I particles being removed liy benzene; 
it is then washed in a clilorine bath, 
and, after drying, treated with hydro¬ 
gen peroxide. If the piper lias been 
made from rof)«i, it is coated with a 
layer of starch before the treatment 
with linseed-oil and benzene. The 
final operation is “ satining,” by a pas¬ 
sage through smooth rollers. (3) Kus- 
sian oil-cask bottoms are often pasted 
over on the outside with a kind of 
pa[)er liaving a gelatinous-looking skin, 

I and which is quite oil-tight. Such has 
I been brushed over with a mixture of 
blood and lime, a prej^ration much 
used in Kussia and China, and quite 
oil- and water-tight. Chinese packing- 
cases arc often pasted over with paper 
painted with this mixture. The Chi¬ 
nese schio’lioa is made by mi^n^ 3 
parts fresh blood (beaten up till free 
from ftbrine) with 4 of dry ixiwdery 
slaked lime and a little alum. The 
thin pasty mass thus obtained may be 
used at once. 

Paper Powder.—Boil white paper, 

' or paper cuttings, in water for 6 hour*. 
Pour off the water, pound the Wilp 
j a Wedgwood mort«, and 
a fine sieve. This powder is employed 
I by the bird-stuffers to dust over the 
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of some birds and the bills of 
(ithers, to give them a powdeiy ap« 

I Kiiirauce; also to communicate the 
downy bloom to rough-coated artihclal 
fruit, and other purposes of a similar 
nature ; it makes excellent pounce. 

Safety-paper.—Paper which has 
l»een passed through a solution of glue 
with ft jKT cent, potassium cyanute 
ami antimony sulphide, is immersed 
in a <lilute solution of magnesium or 
copper sulphate, and afterwards dried. 
Nf)thing written on this pjijx;r witli ink 
prejMired from galls and iron salts can 
ixj destroyed by acids, cU;., nor by me- 
cluuiical erasing. Acids would colour 
the black writing blue or red, wliile 
alkalies would colour the jiaper browu ; 
erasing w’ould remove tlie surface of 
the paper, and show the white ground. 

Smoothing* Paper. — Lay the 
|)aper, face downwards, on a sheet of 
smooth unsized white paper ; cover it 
with another sheet of tlie same, veiy 
slightly damped, and iron with a mo¬ 
derately warm flat-iron. 

Splitting a Sheet of Paper.— 
People who liave not seen this done 
might think it iiupossihle ; yet it is 
not only possible, but extremely easy. 
Get a pi(*ce of plate-glass, and place on 
it a sheet of paper ; then let the latter 
be thoroughly soaked. With care and 
a little dexterity, the shoot can lie split 
by the top surface licing remove<l. But 
the best plan is to paste a piece of cloth 
or very strong ]»aper to each side of 
the sheet to he split. When dry, 
violently and witiiout hesitation pull 
the two pieces asunder, when part of 
the sheet will be found to have adhered 
to one and part to the other. Soften 
the paste in water, and the pieces can 
be easily removed from the cloth. The 
prwesh can be utilised in various ways. 
If it be wanted to paste in a scrap-book 
a newsjiaper article printed on both 
sides of the |»per, and thei'e is only 
one copy, it is very convenient to know 
how to detach the one side from the 
other. The ^per when split, as may 
be im^ned, is more traiuparent tlian 
before, and the printing-i^ is some¬ 
what duller. 


Test-papers. lAtmua .—To pre¬ 
pare litmus-paper, rub good litmus 
with a little hot water in a mortar, 
an<l pour the mixture into an evapo¬ 
rating basin ; add water until the pro¬ 
portion is ^ pint watw to 1 oz. litmus ; 
cover up so as to keep warm for an 
hour, after which the liquid must be 
filtered, and fresh hot water poured on 
the residue. This is boiled, covered 
up as liefore, and allowed to stand. 
The ofieration is repeated a second time, 
and, if much colour comes, a third 
time. The first solution is kept sepa¬ 
rate from the second and third, which 
may lie mixed together. The first 
will not require evaporation, but the 
others may lie so far reduced in quan¬ 
tity that when a piece of blotting- or 
filteriug-pa|)er is dipped into them and 
dried, they will impart to it a blue 
colour of sufficient intensity for use. 
The fiaper is then dipped in the solu¬ 
tion. Tlie pa|)er—blotting will suit 
very well—should always be unsizeil, 
of good colour, and moderate thick¬ 
ness, say 15 to 20 lb. demy, and cut 
into pieces of a convenient size for dip¬ 
ping. Particular care should be taken 
to use paper aa free as possible from 
ejirthy matter, and especially from 
carbonate of lime. Sizw papers pro¬ 
duce a finer tint on the surface, but 
are not so delicate as a test. Pour 
the litmus solution into a plate, and 
draw the slips of paper through it 
in such a manner tliat the fluid will 
come into contact with both sides; 
allow it to drip, then hang them across 
two thread lines to dry. The tint 
ought to be a distinct blue, and may 
l>e tested as to its delicacy by touching 
the japer with a very dilute acid, 
obsendi^ whether the red colour oto- 
duced is vivid or not. It should, when 
dry, be tied up into bundles, and pre¬ 
served from the air and light. A wide¬ 
necked glass-stoppered bottle is best 
suited for the purpose. Put in the 
test-papers, and paste round the side^ 
of the bottle a piece of dark paper to 
exclude the light, as both air and light 
tend to destroy the colour and ofBcacy 
of the test-paper. 
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JWi/imc.—Thie is prepared in a 
manner similar to litmus-paiwr. A 
hot infusion of finely-crushed turmeric 
is made hy Itoilinp 1 os. turmeric in 
12 oz. water for J hour; strain through 
a fine cloth or silk hag, and leave tlie 
fluid to settle for a few minutes. The 
liquid should be of such strength that 
paper dipped into it and tlien dned 
will have a fine yellow colour. The 
paper should lie of the same quality in 

every respect as for litmus-pafier. ho 

particular care is necessary in drying, 
as with litmU8-pa])er ; hut both papers 
should be prepared where acid and al¬ 
kaline fumes cannot come iiiUi contact 
with them, as they injure the colour 
of both. 

Tracing-paper.— (1) A Qerimn 
invention 1^ for its object the render¬ 
ing more or less trana|)aient of paper 
used for writing or drawing, either 
with ink, pencil, or crayon, and also 
to give the jiaper such a surface that , 
such writing or drawing may be ram- . 
pletely removed hy washing, without I 
in any way injuring the paper. The 
object of making the paper translucent ■ 
is that when used in schools the 
scholars can trace the copy, and thus | 
become proficient in the formation of 
letters without theesplanations usually 
necessary ; and it may also be used in 
any place where tracings may be re¬ 
quired, as by layi^ the pajier over the 
object to be copied it can ))C plainiy 
seen. Writing-paper is used by pre¬ 
ference, its preparation consisting in 
first saturating it with benzine, and 
then immediately coating the paper 
with a suitable rapidly-drying ™rmsh 
before the benzine can evaporate. The 

application of varnish is by preference 
made ly plunging the paper into a bath 
of it, but it may be applied with a 
brush or sponge. The varnish is pre¬ 
pared of the followmg ingredients: 
Boiled bleached linseeil-oil, 20 lb.; 
lead shavings, 1 lb.; oxide of zinc, 5 lb.; 
Venetian turpentine, ^ lb. Mix and 
boil 8 hours. After cooling, strain, 
and add 6 lb. white copal and ^ lb. 
sandara*. (2) The following is a 
ca|iital method of preparing tiaciug- 


paper for architectural or engineering 
tracings: Take common tissue or rap- 
paiier, any size of sheet; lay each sheet 
on a flat surface, and sixinge over (one 
side) with the following, taking care 
not to miss any part of the surface: 
Canada lalsam, 2 pints; spirits of tur¬ 
pentine, :i pints ; to which add a few 
drops of old nut-oil; a sponge is the 
best instrument for applying the mix¬ 
ture, which should be used warm. M 
each sheet is prepared, it should be 
1 hung up to dry over two cords Btrctchecl 
tightly and piirallcl, alamt 8 in. apart, 

! to prevent the lower eflges of the paper 
' from corning in coiitiWJt. As sooii w 
I dry, the sheets sliould lie carefully 
! rolled on ^l^light and smooth wooden 
i rollers covered rvith paper, about 2 in. 

^ in diameter, Tlio sheets will be dry 
’ when no stickiness can be felt. A 
, little practice will enalde anyone to 
, make good tracing-paper in this way 
at a morlemte rate. The «>mpoBiUon 
! gives substance to the tissue-^per. 
i (3) You may make ])aper sufficiently 
' transparent for tracing by saturating 
! it with spirits of turpentine or benzo¬ 
line. As long as the paper continues 
to ))e moistened with either of these, 
you can carry on your tracing ; when 
the spirit has evaporated, the paper 
will be opaque. Ink or water-colours 
may l)e used on the surface without 
running. (4) 4 convenient method 
for rendering ordinary drawing-|»per 
transparent for the purpose of making 
; tracings, and of removing its trans¬ 
parency, 80 as to restore Hu former ap- 
! pearance when the drawing is com- 
' pleted, lias lieen inventeil by Puscher. 

! It consists in dissolving a given quan¬ 
tity of castor-oil, in one, two or thw 
i volumes of absolute alcohol, according 
to the thickness of the pajier, 
plying it by means of a sponge. The 
alcoliol evaporates in a feW minut^i 
and the tracing-paper is dry and ready 
for immediate use. The drawing or 
tracing can be made either with 1®*“' 
iiencU or Indian ink, and the oil 
moved from the iiaiier hf immersii^ « 
in alisolute alcohol, thus restoring iw 

original ojiacity. The alcohol employed 
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in removing the oil is, of couree, pre¬ 
served for diluting the oil used iu pre- 
}Kvring the next .sheet. (5) Put ^ oz. 
gum-mastic iiitoa IhiIUo holding 6 oz. 
liest spirits of turfientine^ Bbaking it 
day by day; when thf)roughly dissolved 
it is reiidy for use. It can be made 
thinner at any time by adding more 
turps. Then take some sheets of the 
l>est quality tissue-piper, open them, 
and apply the mixture with a broad 
brush. Hang up to dry. (6) t!!arbon 
traciiig-j)aper is prepired by rubbing 
into a suibible tissue a mixture of 6 
pirts lard, 1 r»f ]»ees\\ax, and sutticient 
tine lutupl>lack to give iiag'SHl c<»lour. 
The mixture .>hould lie warm, an<l not 
l>e appli(;d in excess. (7) Saturate 
oniinary wntiug-pqierwithjietroleum, 
and wij>e the Mirface dry. (S) I..ay a 
sheet of tine while wove tissue-pqier 
on a clojin l»oard, brush it softly on 
both side.< with a solution of l»eeswax 
in spirits of turpentine (say alH>ut ^ oz. 
ill j pint), and liang to dry for a few 
days out of the dust. 

Transfer-paper.—Hub the sur¬ 
face of thin |K)st or tissue piper with 
graphite (bkick-lead), vermilion, rtnl 
chalk, or other pigment, and carefully 
remove the excess of colounng matter 
by rubbing with a clean rag. 

Waxed Paper.—Placc nartridt^ 
or other paper on a hot iron and rub it 
with beeswax, or brush on a solution 
of wax in tur(>entine. On a large 
scale, it is prepired by opening a quire 
of paper flat ufiou a table, ami rapiiUy 
ironing it with a very hot iron, against 
which is held a piece of wax, which, 
melting, runs down upon the pai>er ami 
is absorbed Igr it. Any excess on the 
topmost, layer readily penetrates to the 
lower ones. Such paper is useful for 
making waterproof and airproof tubes, 
and for general wrapping purjxises. 

Paper Stains. (A'tc Stains 
AND Staining for other paper ataim'). 
CritMon, —A very fine crimson stain 
may bo given to paper by a tincture of 
Indian l^e, which may be made by 
infusing the lake some days in spirits 
of vdne, and then pouring ott‘ the 
tincture from the dregs. It may bo 


st^edredl^rediok. It may also be 
stained of a scarlet hue by the tincture 
of dragon’s-blood in spirits of wine, 
but this will not be bright. 

Gretyn .—Paper or parchment may be 
stained green by the solution of verdi¬ 
gris in vinegar, or the crystals of 
verdigris dissolved in water, 

Orani/e .—Stain the paper first of a 
full yellow by means of tincture of tur¬ 
meric ; then brush it over with a solu¬ 
tion of fixed alkaline salt, made by dk- 
solving 4 oz. p&trlash, or salts of 
tai'tar in a quart of water, and filtering 
the solution. 

Purpfe. — Pa[>er may l»e stuned 
purple Ijy arcliil or by tincture of log¬ 
wood. Brush the work several times 
with the following logwood decoction : 

1 Ib. logwiMMl chip.-*, ^ lb. Brazil wood, 
haled for IJ hour in a gallon of water. 
Wlien <lry give a coiit of pearlash solu¬ 
tion, 1 dram to a quart, taking care to 
lay it on eveidy. The juice of ripe 
privet Ixjrries expressed will also give 
a purple ilye. 

ycl/otr .—Paper may be stained a 
l>eautiful yellow by tinctureof turmeric 
formetl by infusingan ounce or more of 
the r<M)t, {M)w<let'ed iu a pint of spirits of 
wine. Th^^ may I>e made to give any 
tint of yellow, fn)m the lightest straw 
U' the full colour, called French yellow, 
and will l»e (H{ua.l iu brightness to the 
l)cst dyed silks. If yellow be wwited 
of a warmer or redder cast, annatto or 
dragon’s-blood must be added. The 
liest manner of using these is to spread 
t.bem evenly on the paper by means of 
a broad brush in the manner of var¬ 
nishing. 

Bosin Size, Substitutes for. 

Various agents ^ve been proposed as 
substitutes for rosin size. Of these 
*• viscose” (cellulose sulpho-carbonatee) 
calls for special attention. The 
! necessary quantity of viscose is added 
to the pulp, and allowed to become 
thorougldy mixed ; the decompeeing 
salt, either magnesium sulphate or 
zinc sulphate, is then added, and 
gelatinous cellulc^e is preci^tated 
which acts as a strong sizing agent. 
In most instances it is found necessary 
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to add a small quantity of rosin size. 
Papers which liave been sized with 
viscose show a remarkable increase in 
tensile strength, but the slight dis¬ 
coloration, due to decomposition pro¬ 
ducts of viscose, has up to tlie present 
time prevented its being used for the 
sizing of white papers. 

Casein, prepared from milk, is an¬ 
other sizing agent which may be added 
in solution to the pulp, and winch is 
readily precipitated by alum. Casein, 
although excellently suited for paper 
sudng, is but little u>ied on account of 
its cost. Other sizing agci\ts, such as 
silicate of soda, aluiuinatc of soda, 
ammonium albumen, wax, paraffin, 
etc., are very rarely used. 

Bleaching Paper Pnlo by 
Electrolysis.—The electrolysis of 
solutions of magnesium chloride and 
common salt has attracted considerable 
attention of late years, and was first 
practised technically by H. Herraite. 
He prepared inj^^nesium hy^xichlorite 
by the electrolysis of magnesium chlo¬ 
ride solution. Kellner uses cylinders 
in which the fibrous materials are ex¬ 
posed alternately to the action of the 
products of the electrolytic decompo¬ 
sition of salt, namely, to sodium or 
sodium hydrate formed at the one, and 
chlorine or hydrochloric acid formed at 
the other electrode. 

Kellner decomposes solutions in 
electrolysers, the electrodes of which 
are made of platinum-iridium, and 
Haas and Oettel liave lately introduced 
an electrolyser with carbon electrodes 
in which the hydrogen produced during 
electrolysis causes a contiiluous cir¬ 
culation of the salt solution. It is 
claimed that the bleaching efficiency 
of a solution of sodium hypochlorite, 
prepared electrolyticoUy, is greater 
thim that of a bleaching powder solu¬ 
tion containing an equal amount of 
available chlorine; at any rate this 
method of bleachli^ r^uces the 
dan^ of the fibres bdng attacked to 

a miiiiimiim. 

Loading UCaterials for Paper. 

The foUowuig mineral BuljBtanees are 
andlpV4^ for this purpose :— 


China, day (kaolin), which consvtts 
essentially of aluminium silicate, is 
the most commonly used loading 
material. 

Pmd. hardening (sulphate of lime), 
impartsa very superior finish to papers, 
and is therefore employed in the 
manufacture of h^h-class papers. Its 
use is, however, rather costly, owing 
to its solubility in water. 

I Nfai'ij stpar, blanc fix (barium sul- 
pliate), is one of the most useful 
loading materials, giving the paper 
very valuable properties. It may be 
abided eitlier in tlie form of a {taste, 
or, Itetter, it may lx* precipitated in 
tlie pulp by decom{)Osing barium 
chloride with (ilaulterV salt. 

Agnliic, which consists essentially 
of magnesium silicate, possesses a 
fibrous structure similar to that of 
asbestos. It imparts a soapy feel to 
pa})er8, and gives an excellent finish. 
Owing to its fibrous structure, nearly 
the whole amount of this material 
added is carried by the pulp. 

Starch ,—Starch is frequently used 
together with the rosin soap used in 
sizing; it is, however, quite safe to 
count it among the lo^ng materials. 
A large portion of the starch a<lded to 
the pulp is lost; but, although expen¬ 
sive, its use for high-class papers can¬ 
not be dispensed with. 

The feel of payiers loaded with starch 
is not unlike that of tub-sizeil pajiers ; 
they do not, however, possess the 
characteristic water-resistingpropertiw 
of the latter. 

Wood Cellulose.— In the Cantor 
lecture before the Royal Society of 
Arts, Julius Hubuer thus summarises 
the three methods of making chemical 
, wood pulp or wood cellulose :— 

The Soda Proces*. — In the soda 
process, the wood, freed from baric, 
knots, etc., is cut into pieces of suit¬ 
able size, and is usually boiled in 
vertical stationary boilers with caustic 
soda lye, under h^h pressure (60 to 
160 lb. per sq. in.) The boiling is 
followed by a preliminary washing to 
the boiler, and the wasliing uid bleach¬ 
ing of the pulp are generally completed 



Papbk: Wood CelluloBc. 


813 


in the Hollands, from which the 
pulp if* transferred to a cylinder 
machine and converted into boards. 
The soda lye from the boilings as well 
as the first w'ash water, are subse* 
quently dealt with in the soda recovery 
plant. 

The Snljihiie Procenm. —^The sul¬ 
phate processes, in which sodium sul¬ 
phate and caustic soda are primarily 
employed as boiling agent^, difier 
generally speaking in minor details 
only from the alkali processes, the 
construction of the plant and the 
treatment lieing in the main similar. 

A superior and stronger pulp is, how¬ 
ever, obtained by the 8ulpl>ate process. 

The Sul.jihite Proecsi(c». - -The use of 
liquid sulphurous acid proposed by 
Pictet has for various reasons found 
no practical application. Tilghmau, 
in bis pitcuts of 1866 and 1867, de¬ 
scribes the use of a(]ueous solutions of 
sulphurous acid for the manufacture | 
of cellulose frf)m W(X)d and other 
fibrous materials. 

As early as 1874, Ekman applied 
tnagnesiuiu bisulphite, whilst the 
credit of having introduced the cheaper 
calcium bisulphite for tins purpose is 
due to Dr. A. Mitscherlich, who, ac¬ 
cording to Hofmann, pro<luced cellulose 
on a commercial scale by means of i 
this process in 1871. To ensure uni¬ 
form resolution of the ligno-celluloses 
it is essential to chip tlie wood, after 
it has been freed from liark and knots, 
into small j)ieces, and to pass these 
through crusliing rollers and sorters. 
The lining liquor, which consists of a 
solution of eithcrcalcium oriujmnesium 
bisulpliitc, is preptvred by the actiou 
of sulphur dioxide on calcium or mag¬ 
nesium carbonate or on an aqueous 
solution of calcium or magnesium 
oxide respectively in water. 

For the preparation of the sulphur 
dioxide required, sulphur is burned, 
or pyrites are roastetl in specially 
designed ovens, which are supplied 
with such a quantity of ^ as ccmtaiiu 
the cunount of oxygon required to 
form sulphur dioxide. After leaving 
the oven, the gas is cooled and washed. 


Large towers are used for the prepara¬ 
tion of the bisulphite liquor from 
either limestone or from dolomite 
(magnesia limestone); these are filled 
with the stone, and a continuous 
stream of water is allowed to flow 
downwards whilst the sulphur dioxide 
enters the tower from below. The 
bisulphite liquor, prepared by this 
method, flows into a tank placed at 
the bottom of the tower. 

The other method of preparing bi¬ 
sulphite liquor consists in passing 
sulphur dioxide into milk of lime con- 
taine<l in closed vessels provided with 
stirrers ; the gas passes through a 
scries of these vessels in succession, 
and the operation is so conducted as 
to ensure complete absorption of the 
dioxide, whilst the atmospheric nitro¬ 
gen escajMis from the last vessel. 

The three principal forms of boilers, 
the upright stationary, the cylindrical, 
and the spherical rotary, are used 
as digesters in the manufacture of 
sulphite cellulose, but to protect the 
metal agtiinst the destructive action 
of the ifccid it is found necessary to 
line the boiloi's with an acid-resisting 
I material. Lead was formerly used 
for this jmrpose, but has now been 
BUper8ede<l by more serviceable mate¬ 
rials : such os Wenge's competition, 
consisting of Portland cement and 
sodium silicate ; Kellner’s composition, 
cement, with gi'ouud slate or glass ; 
and many otiters. 

The time of Ixiiling, the strength of 
the liquor used, and the pressure, 
vary considenvbly in the different 
works; whilst in some instance the 
wood is digested during three days at 
a pressure of 45 lb. per sq. in., in 
others the treatment is completed in 
one day at a pressure of 90 to 100 lb. 
The wood, as it comes from the di¬ 
gester, is still further treated in order 
to bring about a complete separation 
of the fibres, and the pulp is finally 
washed and bleached in the ordinary 
breaker. In the bleaching of sulphite 
wood a difficulty often presents itiielf 
in tlie appearance of a roddisli-brown 
colour, which strongly resists the 
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action of the bleaching liquor; tliis 
may be reailily avoided by treating the 
pulp with a bolution of caustic 8oda or 
sodium carlxmate as a preliminary to 
the actual bleaching. 

Paper Testing.—Very often it 
will be found of importivnee to ascer* 
tain microscopically the kind or kinds 
of fibres from which a jwjier lias l>een 
made. For the microscopical exami¬ 
nation of pajiers arc inquired a giMsl 
microscope ami various chemical re¬ 
agents by mean.s of which the fibres 
are coloured. To prej>are a paper for 
examination, it is nece-Nsary to disinte¬ 
grate it by lioiling small pieces, taken 
from various parts tif the sheet, for 10 
to 15 minutes in a weak solution of 
caustic soilafuliout 1 per cent.); during 
tliis operation (lapers containing me¬ 
chanical w<K)<l are coloured yellow. 
The boiled paper is now placed on a 
fine sieve, washed fn;e fnim soda, and 
transferred to a l>ottle containing gar¬ 
nets. After a short shaking with 
water, the pulp is drained and is then 
ready for the prejiaration of the 
slides. 

The chemical reagents used for fa¬ 
cilitating the investigatiou are potas¬ 
sium iodide iodine solution, and zinc 
chloride iodine solution. On placing 
a few drops of the former on a small 
quantity of the pulp placed on a slide, 
the principal fibres show the following 
colouring ; Linen, cotton and hemp-— 
light to dark brown. .Straw and jute 
cdlulose—grey. Wood cellulose and 
esparto—partly grey, partly brown. 
Manila hemj>—partly grey, partly 
hrown, partly yeUowish l^wn. Wood 
pulp(mechauical) and raw jute—partly 
yellow, partly yellowish brown. 

2mc chloride iodine solution gives 
the following reactions: Cotton, linen 
and hemp—claret red. Wood, straw, 
esparto, and jute cellulose—partly 
blue, pc^y reddish and bluish violet. 
Manila l^mp — blue, bluish violet, 
dull yellow, aud greeuisli yellow. 
Wood pulp and raw jute—lemon to 
dark toIIow. 

Before ap|dying sdne chloride solu¬ 
tion, the«pidp must be freed from 


water by squeezing it on a porous 
plate. The fibres have to be sefiaratcd 
with a fwir of platinum preparing- 
needles and then covered with a thin 
cover-glass. 

Considerable experience is required 
in working with the microscope, and a 
careful study of tlie structural charac- 
teri.stics of the ditterent fibre^is essen¬ 
tial. 

Cotton fibres appear under the micro¬ 
scope as fiat riblsms, usually tested 
i u|X)n themselves. The flax fibre 
appears round and fairly regular, and 
I shows a tlistinctly’visible narrow cen¬ 
tral canal. Numerous dark lines run 
, cross-ways, and art* due to jsires in 
the fibres. The so-calletl linen buHw 
; are very characteristic widenings of 
; the fibre. Hemp fibres, as present in 
j papers, cannot l>o distinguished with 
; certainty from flax fibres. Mechanical 
: wood shows a ra^ed tom appearance, 
and its structure is not a fibrous one. 

; The pitted vessels or fiores, which 
, apjiear in the sba|)e of two concentric 
rings, are very plainly visible. Cross 
' markings on many of the wood cells 
may also lie fretjuently noticed. The 
I Ixist fibres of jute are distii^isbed 
a tlistinctly risible canal, the width of 
wliich varies considerably. In some 
i places it is completely obliterated, and 
' apfiears as a single line. 

\ W(K)d cellulose fibres arc usually 
flat, often twisted and not unlike 
j cotton. In many instances the charac- 
' teristic rings as seen in the mechanical 
wood are plainly visible in the cellu¬ 
lose. 

Straw fibres are round and smooth 
and accompanied by numerous cuti- 
cular cells, some of which are voiy wide 
and flat whilst others are peculiarly 
marked aud scrrited. The spiral 
shaperl cells carry a ring at each end, 
and although the cells are mostly tom 
the rings may be always found in straw 
papers. 

Esparto fibres and cells are very 
simil^ in appearance to the straw 
fibres and cells. The characteristic 
small pear-sha()ed hairs or cells, which 
are always found in esparto p^)en^ 
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afford, however, a reaily meaiiK of dia* 
tinKuiwhing ewiiarto from straw. 

To ascertivin the resjiective <{uanti- 
ticH of fibres present iu a jMiper, it is 
iiecessarj' to (ionijiiire the microscopic 
preparation witli fibre mixtures of 
known oomyswition. Very consider- 
alile exyierience is, however, required 
to obtain results {wssessing a high ' 
degree of accuracy. | 

The thickness of a pajier may lie 
ascerhiined by using one of the oidi- \ 
nary iiiicnimeter amingeirienls, such 
as those of SchopjKT, lllrese an<l tilhcrs, ' 
by means <»f which measurements may 
l>e conveniently imule to within 0*001 
mm. 

licfore proceeding with the testing 
of machino-miwle ptpers, the imwlnne* 
way and the cross-way of the pajier 
resjiectively must be ascertained, 
lioth nietlnsls usetl are Wvscil on the 
assumption that the fdires in the 
machine-way are iimre closely feltc<l 
tlian in the cross-way. 

Valuable conclusions may l>e drawn 
from the results of determiiialion of ’ 
tile resistance wliich a pqier oflers to 
teanng. l*apers which have to lie 
tested should be kept for some time iu . 
H room the air in wliich contains a i 
known percentage of moisture, os the < 
results are cousidemhly influenced by j 
atmospheric conditions. Stnj«, ir» j 
mm. in width, arc then cut length- ( 
vmys and enws-ways from different , 
sheets. j 

The chief tearing-mi«5hines used in I 
paper-tearing are those of Schopficr, ! 
Hartig-Ueusch-Leuner, and Wondler. | 
In Schopper’s tyfie, the strip of paper, ' 
180 mm. in length, is 8U8i>euded verti¬ 
cally lietween two clips, and, by means 
of a simple hydraulic device, the load 
is gnulually increased, until the strip 
broiks. The breaking load and the 
elongation are indicated on two scales. 

In the Hartig-Keusch-Louuer type 
of machine, tension is put on the strip 
by means of a steel spring, and the 
breaking lc»d as well as the elongation 
are given in the form of a curve, the 
apparatus containing an automatic 
festering device. 


The Wendler tearing-macliinc, in 
which <hc load is increased by means 
of a syiring, differs fnim the last named 
in that the breaking load and the 
elongation are indicated on separate 
scales. 

The tensile strength of papem may 
lie very conveniently exyiressed by 
giving the length of a strip of paper 
which, if fastened at one end and 
allowed to hang free, would break by 
its own weight. The width of the 
strip is immaterial. 

The re^i^tance which a paper offers 
to crushing, ruhhing, and folding, 
may Im‘ considenal as next in import¬ 
ance to its it‘sistance to teivring. Al- 
iliough a ]ia{icr may lie quite g(Kxi as 
fai* as tearing is concerned, its resist¬ 
ance to ruhhing, etc., may not neces- 
sjirily Ixf sosjilisfactory. Tests of this 
kind liave until lately been exclusively 
made i>y hand, a mcthixl the results of 
wlticli obviously depend much upon 
the individual 1>y wliom the tests are 
made. Schopfier has constructed a 
sjK'cial machine for this purpose which 
has 1 k*ou found to give reliable com- 
jKirative results. By means of a crank 
shaft, provided with a slit, the strip 
t)f jiaper is folded liackwards and for- 
wanls until it bioaks. A counting de¬ 
vice indicates the uumlier of times the 
strip has lieen folded. 

l*]ie amount f>f ash which a paper 
contains depends to some extent upon 
the kind of fils'es which have l>een 
used in the manufacture, because the 
amount of natural ash of the fibr^ 
varies considerably, Tims, white linen 
contains alx>ut 0*2 per cent, of aedi, 
whilst adansonia yields about 7 per 
cent. 

The tjuautity of ash in a pa|»r is 
ascertained by incinerating a weighed 
I piece of the |wiper in a skeleton <^linder 
' mode of strong platinum wire. The 
! rtisidue is weighed either on a chemical 
liolance, or on Post's or Raimau’s ash 
lialances which are specially adapted 
for this purpose. 

In examinations posseswug a high 
<l(^!;ree of accuracy, chemical chaii^s 
wluch may occur during incineration 
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must be c««fully taken inte considera¬ 
tion. 

Rosin si^ in a pa{Kr may be readily 
detected by lioiling a small piece with 
glacial acetic acid and pouring the 
product into distilled water. The 
water viill liecome opdesceiit if rosin 
size is present. The preseiuje of starch 
in a paper is ascertained by means of 
potassium iodide iodine solution, witli 
which the characteristic blue colora¬ 
tion is obtained. 

An excellent reagent for animal or 
tub-size is Millon’s reagent, i.c. mer¬ 
curic nilmte. Tub-.sized papers, if 
moistened with this solution and 
slightly warmetl, turn pink or re<l. 

Papers which are used for special 
purposes, as for instance, for the 
wnipping of p^ilished steel and other 
articles, should lie carefully examined 
for free chlorine and for free acid. A 
quantity of the paper is extm;ted with 
iKiiling water and the extract tested 
for free chlorine with potissium iodide 
starch pajier and for sKiid with Congo 
red solution, a colouring matter which 
turns black with free acids. 

The ink and water resisting qualities 
of papers are tested hy means of solu¬ 
tions of ferric chloride and pure tannic 
acid, which, wheu mixed, produce a 
black colour lake. The ferric clUoride 
solution is applied to one side, the 
tannic acid to the other side of the 
paper. Penetration and consequent 
contact of the two solutions will be 
impossible if tlie palter is Iiard size<l, 
whilst the grey or blfvck <lis(!oloration 
will rapully appear on soft sized papers. 

The presence of mei^hanical wood in 
papers may be detectwl by the charac¬ 
teristic reaction Mrith solutions of ani- 


Paper-Hanging. 

(Sec also Paste, under “ Cements.”) 

(rt) Wall-paper is sold by the piece 
(roll), those of English make being 12 
yards long by 21 in. wide (therefore 
conhiining 7 square yards), while the 
French j)apers, of which there is a 
I large number on the market, are usu- 
! ally 9 yds. long by 18 in. wide (4J sq. 

I yds). The French pafiers, however, 

, are not invariably of tliis size, and in 
! conse(juence whenever pa|)er is lieing 
. chosen its size must J>e at once noted. 

I In the iiattcm Inx^ks of pa|)ers the size 
i is usually given at lire liack of all the 
■ different designs, ft>r these books 
I may coiitaiti inixful makes and fdzes. 

! The' emlxswed sheet materials known 
' Eincrusta-Walton and Anaglypta, 
vvhicli can scarcely lie called papers, 
are marie in various sizes and are 
liought in any quantity required. 
Paper friezes, borders and extras of 
this kiinl are bought by the yard, 
though dados are sold by the piece the 
same as ordinary' papers. 

A point well worth remembering, 
e.Hpecially wheu it is difhcult to get a 
frieze to suitably matcli a paper—as 
not infrequently liappens—is that 
; some pa|>ers (hllings) make excellent 
I friezes when cut into two or three 
strips lengtliways, and it will lie found 
i that this is a cheap plan, for frieze 
papers are always expensive coinf^^ 
’ to fillings. It is commonly a French 
I {laper tliat suits best for this, as they 
I make striperl designs in which the 
i “stripe” is really a ha?id or (srna- 
I mental line of flowers, a succession of 


line sulphate (y'ellow), naphthylatnine 
hydrochloride (orange), and phloro- 
glucinol (magenta, r^). The quantity 
of mechanical wood can be ascertained 
with a certain degree of accuracy, by 
comparing thedepthof colour jiroduced 
with that given by paper of known 
oomposition. 


wreaths, iKiuquots, etc., which makes 
a dainty frieze for bedrooms or ladies’ 
reception rooms. When the fillii^f 
paper in a room is at all rich in design, 
a frieze of perfectly plain paper in 
suitable tint serves better than a 
desi^. Again, a frieze may be beet 
in Lincrusta-Walton or Anaglypta, 
this being painted a suitable tint ima 
perhaps picked out in a different tint 
or colour. At the time of writiag the 
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“dado” lias gone quite out of faehioii, 
i>eing seldom seen except in husinena 
premiHes. Kveii in these places it is 
genenilly of material like Lincrusta, or 
of wood, to resist rougli usage and to 
bear wasliing. 

(6) If the walls are (juite new and 
smoothly finished, the only prejiaration 
usually necessary is to ky on a thin 
coat of size- the use of the size l»eing 
to make a surface wliich the pajier 
will stick better than to the Isirewjill. 
In good work a specification will com¬ 
monly say “twice size the walls,” it 
lieii^ conaideretl that once sizing is 
not always sufficient. It dejiends on 
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the walls. In preparing an old white¬ 
washed or coloured wall for paper, the 
wash or colour is wetted with water 
ftnd scraped off with a suitable tool 
as Fig. 94, or any piece of steel 
which has a snooth ed^, after which 


the wall should bo rubbed down 
with a stiff brush, to remove all that 
the scra{>er may liave left, and make an 
even surface. In some cases the walls 
are finally rubbed down with coarae 
Hand-|mper. If there is any loose 
plaster, tliosc parts should be well 
sized and have a piece of thin strong 
paper jiasted over them ; hut the best 
way is to liiive the place replastered. 
Cracks or holes may easily be filled 
with a little plaster and whiting; in 
m> case should tliey be left. If not 
stup[)cd in any other way, slips of 
piper should be jiastcd over them, or 
else the cnicks will soon show through 
the outer jMper. After all this is done, 
the room may l*e sized, aud when the 
size is dry enough the papering is 
commenced. If the room has l^n 
already ))apered, the old paper may be 
soiiked aud cleaned off, or, in cheap 
woi'k, it is only necessary to go over 
the walls and tear off' all the loose 
pieces, especially at the top and bot¬ 
tom, corners, aud edges. If the bare 
wall is exjKwetl by the tearing off, 
these spots should be sized. The 
walls of rooms finished in a supmor 
manner are generally plastered three 
coats; an<l ujx)n the plaster, when 
quite dry, a coating of lining-)^>aper is 
laid, in obhiin a smooth suHace. 
Sometimes common thin canvas 
(“scrim”) is used instead of lining- 
piper, and occasionally uuitead of 
plaster. In the latter case, battens 
should be fixed against the walls, to 
fasten the canvas to, aud prevent it 
touching the walls. 

The preparations having been made, 
the hanging of the paper may be pro¬ 
ceeded with: the rule that the 
e<lges of the paper, when hung, shall 
l)e towai‘ds the window. The appear¬ 
ance of many a handsome paper has 
been spoiled from carelessness or ig¬ 
norance in this particular; but when 
this precaution is observ^, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win¬ 
dow on each side, that edge which ia 
cut close for one side must not be cut 
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clc«e for the other, unless “hutt 
joints ” ai*e «pecific<l, thouRh even in ' 
this case a very narrow lap is ullowetl. | 
This point being decided, unroll a yard 
or two of one of the pieces of paper, 
cut the e(%e, unroll a yai’d or two j 
more, roll up loosely the part that is I 
cut, and continue till the end is j 
reached, when, the process lieing re- j 
peated with the other edge, the jiiece 
will be at last rolled up again as it was 
at starting. Not more than about J- 
iu. of paper should ever l>e left at the 
edge which is not cut close. If there 
is a back and a front window in the 
room, the same rule must lie olwervexl 
and the finish will come in the corner 
mcfflt out of sight, by the inantcl-piece 
or at the back of the folding doors. 

When the et^es are fitdshed, the 
paper is to be cut into lengtlw, about 
^ in. longer than the height of the 
room; but they must l»e cut so that 
the second will match the first, and 
BO on, and if the length rei|uir(;d conies 
between the pattern, the [K)rtiou down 
to the next must lie cut oti‘ after eacli 
length, which will bring the match 
the same as where it sPirttMl in the 
first l eng t-h. Care should Ui htken to 
cut straight ocixins, and as many | 
lengths nwty l)e cut as will Ije sufficient ' 
for two sides of the room. These are i 
to be turned all together the [ilain side 1 
uppermost, and the first one may l»e ' 
pasted. If the ^aper is thin and , 
common, it must be put on the wall i 
immediately ; but if of good qu»iJity, ' 
it is to be left to soak for two or threti 
minutes, while for a stiff glazed or | 
flock paper from five to eight minutes i 
woiiM not be t<K) much. The reason 
is, to give time for lK>th sides to betjomc 
equally damp, otherwise there is no 
certmnty that the paper will stick. 
The first length is to l>e put up with 
the dose-cut ed^ close the wotsl- 
work round the window. Having 
i;at>ui^t the top to meet the crnliiig, 
see tlmt length bangs straight, 
Uyingit if necessary hy a pluml>-line, 
then taking it the lower end, lift 
it away &om the wall all but Ituut 
8 in. at the then let it fall, and 


it. will drop into its plw’o without a 
wrinklo. i^dw with a soft clovn cloth 
lw*gin at the U>p an<l press the paper 
to the wall all down the centre to the 
iKittom, thei» Ix'ginning from the top 
agiiin, press it fwm the centre to e>ich 
able alternately, regularly downwards. 
If this opemtitni l»e proj>evly done, the 
length will Imj perfectly close to the 
wall and smiMjth in every part. It is 
n<»t to be pressed heavily; but the cloth 
being taken in the hand, os a round 
loose lump, must be moved (juickly 
over the surface with a light and clean 
touch, otherwise some of the colours 
will l;e apt to smear. A soft Iiair 
brush, as Fig. 95, is commonly used 



fur the purpose, there being less likeli- 
h<sMl of Kinearing even with common 
fwjars. Last of all, mark with the 
end of the scissors where the paper 
meets the skirting, cut <)ff‘ all that is 
over, and press the en<l carefully into 
its j)lacc. Pi*ocee<l with the second 
length in the wime way, bringing the 
(dose-cut e<lge to meet the pattern of 
the first one, and taking care that no 
is left between. Neglect of these 
precautions will couvci'i a Imndsome 
paper into a sight tliat will be a con* 
Btant eyesore. IVy the lengths fro- 
quontly with the plumb-line, to awid 
the chance of getting out of upright, 
and remeiiilior that the outside end of 
tlie piece is always the top of the 
paper. With papers that the cloth 
lightly applied, or the brush, will not 
press down sufficiently, a pap«*- 
liangers’ roller, as Fig. 96, is ui^* 
Fig. 97 shows a rrdler lor angles. 

Paste is best mode wi^ flour (pro* 
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“dado” lias gone quite out of faehioii, 
i>eing seldom seen except in husinena 
premiHes. Kveii in these places it is 
genenilly of material like Lincrusta, or 
of wood, to resist rougli usage and to 
bear wasliing. 

(6) If the walls are (juite new and 
smoothly finished, the only prejiaration 
usually necessary is to ky on a thin 
coat of size- the use of the size l»eing 
to make a surface wliich the pajier 
will stick better than to the Isirewjill. 
In good work a specification will com¬ 
monly say “twice size the walls,” it 
lieii^ conaideretl that once sizing is 
not always sufficient. It dejiends on 
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the walls. In preparing an old white¬ 
washed or coloured wall for paper, the 
wash or colour is wetted with water 
ftnd scraped off with a suitable tool 
as Fig. 94, or any piece of steel 
which has a snooth ed^, after which 


the wall should bo rubbed down 
with a stiff brush, to remove all that 
the scra{>er may liave left, and make an 
even surface. In some cases the walls 
are finally rubbed down with coarae 
Hand-|mper. If there is any loose 
plaster, tliosc parts should be well 
sized and have a piece of thin strong 
paper jiasted over them ; hut the best 
way is to liiive the place replastered. 
Cracks or holes may easily be filled 
with a little plaster and whiting; in 
m> case should tliey be left. If not 
stup[)cd in any other way, slips of 
piper should be jiastcd over them, or 
else the cnicks will soon show through 
the outer jMper. After all this is done, 
the room may l*e sized, aud when the 
size is dry enough the papering is 
commenced. If the room has l^n 
already ))apered, the old paper may be 
soiiked aud cleaned off, or, in cheap 
woi'k, it is only necessary to go over 
the walls and tear off' all the loose 
pieces, especially at the top and bot¬ 
tom, corners, aud edges. If the bare 
wall is exjKwetl by the tearing off, 
these spots should be sized. The 
walls of rooms finished in a supmor 
manner are generally plastered three 
coats; an<l ujx)n the plaster, when 
quite dry, a coating of lining-)^>aper is 
laid, in obhiin a smooth suHace. 
Sometimes common thin canvas 
(“scrim”) is used instead of lining- 
piper, and occasionally uuitead of 
plaster. In the latter case, battens 
should be fixed against the walls, to 
fasten the canvas to, aud prevent it 
touching the walls. 

The preparations having been made, 
the hanging of the paper may be pro¬ 
ceeded with: the rule that the 
e<lges of the paper, when hung, shall 
l)e towai‘ds the window. The appear¬ 
ance of many a handsome paper has 
been spoiled from carelessness or ig¬ 
norance in this particular; but when 
this precaution is observ^, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win¬ 
dow on each side, that edge which ia 
cut close for one side must not be cut 
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In papering a ceiling, proceed in the 
same way ae the walls. Find the 
length of the pieces of i>aper to go 
from wall to wall, and cut the uumli^r 
requii'ed. Arrange a scalTold so as to 
have the plank runnii^ close up to and 
parallel with the wall to which the first 
length is to be hung. Ceiling lengths 
are generally longer than a wall re¬ 
quires. Fold them with a long fold at 
the top—or starting end—and a very 
short foldat the bottom or finishing ernl. 

The first length has no previous one 
to match to. We shsdl, therefore, 
for convenience sake, consider it hung, 
and will describe the manner of getting 
the second up, which description will 
apply equally well to all those that 
foUow. And first as to pasting. In 
this, as a rule, there is not much 
variation necessary, except when the 
lengths are very long. ISay men are 
on a moderately-siz^ room. Make 
the firat fold as large as the board will 
allow, and the bottom end one much 
smaller. The next operation is to 
bang it. In hanging ceilings a roll or 
portion of a roll of paper is necessary 
as a support to the pasted lengths. 
Insert this roll beneath the top por¬ 
tion of the pasted length on the board, 
and lift and cany it on the roll to the 
scafibld. Have the plank running paral¬ 
lel with the length previously hung, and 
have the inside edge of it directly under 
and in a line with the outer edge of the 
last length hung. This is important 
in order to be directly under one’s 
wto-k. Do not have the scafibld too 
high, but sufficiently low to allow the 
bc^y, amxB and eyes full play. Start 
from the right-hand wall with your 
back to tl^ lut length on the ceiling. 
With the right hand take hold of the 
extreme comer of the length by the 
inside edg^. Now open the first fold 
and move the supporting roll about 
unril we have 2 ft. or 3 ft. between 
the two hands. If we succeed in 
placing these 2 ft. or 3 ft. on the 
ceiliz^ correctly, the remaind^ of the 
length, however long, if the ceiling be 
tmie, will fi^ its place almost as a 
matter o| course. 


Papering Ceilings. 


Hold the length up to the ceiling, 
w'ith arms outstretched, and work it 
altout, within an inch or so of the 
ceiling until we have settled the 
j correct place in which it is to go—but 
do not, on any account, allow it to 
touch yet—-and, when this is settled, 
with the right hatiil match and place 
the near-end corner. Now we have 
i to see to the portion directly over the 
I supporting roll held fy the left hand. 

1 Though the right hand should not be 
; allowed to shift yet, it must he used 
; as a pivot for the (wrtion over the left 
j hand to be correctly worked into place. 

' \Vhen the edges of the spsce between 
I tlie two liHiuls match c»)iTectly, tern- 
; porarily press tlie roll on the ceiling, 

I run the right hand along tlie edge, to 
j fix the match, and theii, still holding 
{ the roll in the left hand, firmly against 
. the ceiling, take the brush horn the 
I pocket and brush down the first foot 
] or two of paper. If the length be 
j correctly started in this fashion, all 
, we Imve to do is to move the support- 
j ing roil aloi^ under the paper, a foot 
i or more at u time, and brush down by 
i a brush stroke on the middle of the 
j length, followed by others towanla 
I the edges, keeping the roll in tlte left 
I haTtd always an inch or two away from 
! the ceiling. 

i If the first foot <jr so of edge is per¬ 
fectly parallel with the edge of the 
j previous length, the whole length will 
‘ brush into its place without the least 
' trouble. But if the edge over the left 
I hand is the least bit overlap|)ed, whilst 
! correct at the extreme stating point, 

I it will mean that the overlap will 
I gradually increase an the length is 
! brushed on, until at the finishing end 
; it may be a | in. or more overlaf^oed, 
and the whole nutch consequently 
bad. If, on the other hand, it over¬ 
laps slightly at the extreme starting- 
point, and is just where the supporting 
roll is, it will be found that before 
manymorefeetof the paper are brushed 
on the edges of the length previously 
hung and of that being hungwiU appear 
to growing gradu^ly wider apart, 
leaving a consideraUe space of the 



Paper-Hanging. 


817 


“dado” lias gone quite out of faehioii, 
i>eing seldom seen except in husinena 
premiHes. Kveii in these places it is 
genenilly of material like Lincrusta, or 
of wood, to resist rougli usage and to 
bear wasliing. 

(6) If the walls are (juite new and 
smoothly finished, the only prejiaration 
usually necessary is to ky on a thin 
coat of size- the use of the size l»eing 
to make a surface wliich the pajier 
will stick better than to the Isirewjill. 
In good work a specification will com¬ 
monly say “twice size the walls,” it 
lieii^ conaideretl that once sizing is 
not always sufficient. It dejiends on 
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the walls. In preparing an old white¬ 
washed or coloured wall for paper, the 
wash or colour is wetted with water 
ftnd scraped off with a suitable tool 
as Fig. 94, or any piece of steel 
which has a snooth ed^, after which 


the wall should bo rubbed down 
with a stiff brush, to remove all that 
the scra{>er may liave left, and make an 
even surface. In some cases the walls 
are finally rubbed down with coarae 
Hand-|mper. If there is any loose 
plaster, tliosc parts should be well 
sized and have a piece of thin strong 
paper jiasted over them ; hut the best 
way is to liiive the place replastered. 
Cracks or holes may easily be filled 
with a little plaster and whiting; in 
m> case should tliey be left. If not 
stup[)cd in any other way, slips of 
piper should be jiastcd over them, or 
else the cnicks will soon show through 
the outer jMper. After all this is done, 
the room may l*e sized, aud when the 
size is dry enough the papering is 
commenced. If the room has l^n 
already ))apered, the old paper may be 
soiiked aud cleaned off, or, in cheap 
woi'k, it is only necessary to go over 
the walls and tear off' all the loose 
pieces, especially at the top and bot¬ 
tom, corners, aud edges. If the bare 
wall is exjKwetl by the tearing off, 
these spots should be sized. The 
walls of rooms finished in a supmor 
manner are generally plastered three 
coats; an<l ujx)n the plaster, when 
quite dry, a coating of lining-)^>aper is 
laid, in obhiin a smooth suHace. 
Sometimes common thin canvas 
(“scrim”) is used instead of lining- 
piper, and occasionally uuitead of 
plaster. In the latter case, battens 
should be fixed against the walls, to 
fasten the canvas to, aud prevent it 
touching the walls. 

The preparations having been made, 
the hanging of the paper may be pro¬ 
ceeded with: the rule that the 
e<lges of the paper, when hung, shall 
l)e towai‘ds the window. The appear¬ 
ance of many a handsome paper has 
been spoiled from carelessness or ig¬ 
norance in this particular; but when 
this precaution is observ^, the lapped 
joints scarcely show. First of all, the 
edges of the paper are to be cut, and 
as the hanging is to begin at the win¬ 
dow on each side, that edge which ia 
cut close for one side must not be cut 
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fMper 16 missed. A' second coat is 
necessary the following <lay. When 
this is dry (alxiut 24 hours) the varnish 
is applied. The varnish may be made 
u)) of equal parts of pale oak varnish, 
turpentine and raw linseed-oil, say 
two quarts of each. Use a hog-hair 
varnish brush, and work downwards. 

(6) For Fancy paper. Make a size of 
isinglass dissolved in warm water, and 
when it is cool go over the })nj»er 
lightly and carefully with a camel-hair 
brush ; do not go over any jwrt twice, 
yet see tliat all is covered. When dry 
go over again. For immediate use a 
varnish may be made by warming some 
(’anada lialr*iiin uidil it is (]uite liquid, 
then adding an ci]ual quantity of tur- 
)>entine. sliaking well ; let stand in a 
warm phice for 12 hours, then use. If 
time will admit, other vurninhcs may 
l>e made an<l used (.scr “ Varnish for 
Wall-Paper ”), but these take several 
days to prepare. 

(c) Sizing and Varnishing Sanitary 
Paper. First wash the ^laper with 
warm water to which a little ox-gall 
has been added (} gill to the quart), 
then make a size of ^ lb. 1)6^1 glue 
dissolved in 2 gal. of water and apply 
this. Allow one day to di-y. Varnish 
with one quart of Kauri varnish, to 
which has been added 1 pint of turjjeu- 
tine and 1 pint of raw lhi?veett-oil. 

Varnuhfnr WolhPojHr. -Put 1 lb. 
of dammar and 1 lb. of ma>tic in 2 

r irts of turj>entine, and lot them 
solve without heat. (>r put 2 lb. 
sandarach (gum) in 12 nz. turf>entine 
to dissolve (this will hike alsjut 2 days 
if shaken occasionally), then ^vld 3 
quarts of metliyLited spirit, (.^cr iil$o 
three preceding Uecii^es.) A good var¬ 
nish may be ma<le by taking 5 oz. 
sandarach (gum) and 1 <lr. of camphor, 
crushing these fine, ami putting them 
in 1 pint of spirits of wine. When 
dissolved, w'hich will lake a few days 
with occasional shaking, ad<l Ih. 
Canada balsam. Mix thoroughly, and 
strain or filter : or it will suffice if the 
whole is allowed to settle and the clear 
part, poured off. Keep well corked as 
the chief iagrodient, the spirit, will 
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: evaporate. Sizing, two coats, always 
; precedes varnishing, ordinary size being 
used, or, what is lietter for delicate 
work, gelatine or isinglass dissolved in 
W’arm water. 

Varnishing cannot be properly done 
in cold or (lamp weather. The tem¬ 
perature should not lie less than 60° F. 

Patching Old Wall-paper 
with New. —If the pa])er on a wall 
reccive.s an injury that may be repaired 
! by patcliing with a jiiece of similar 
I paper, a difficulty arises from the fact 
i tliat, the (iJd cx)>osed pajjer has taken a 
I different hue U* the piece tliat lias liecn 
freshly unrolled. As a rule the old 
paper is darker than the new, and to 
make them match the new piece, aft(ir 
it is pasted on aiul dry, must lie washed 
over with a colouring (q'ent. A weak 
I solution of ordinary size is sometimes 
I sufficient to tone down the new 
I colours, failing which a little colour 
j stain may he added. It is liest to 
I try the effect on a spare piece of jiajier 
j first, esfiecially to see if the colours 
i will run or not. 

j Measuring up for Wall¬ 
papers. —Those who are used to the 
: work almost; always guess the numlier 
! of picc^es required, but the less experi- 
, euced must have recourse to measure- 
I ments. It is not difficult to measure 
I round the walls, in feet, and divide 
I b^ to hnd the imndHsr of cut lengths 
■ n^fjuiivd, rea-sonable lUlowancc lieing 
made', for windows and doorways. It 
' is in cutting the lengths tliat a varia¬ 
tion (H^curs, not only in the distance 
from the skirting to the cornice (or 
frieze or picture rail) hut also in the 
I amount of waste due to the pattern. 

I With some pajjers, plain strijies for 
I instance, tlicre is no waste, but in all 
floral and other designs there roust 
I occur some waste, and the rule is to 
allow one in ten for this for small 
patterns and one in seven for large 
! KMittems. 



Papier-MAch^. 323 


rAl'IKR-MACHK, 

(.S'cr idao Japannino, Papku-Making, 

PiCTuuK Fjcaming, Steiikotypino, 

E’fC.) 

(ff) Far f){Vj)icr-niA,(;h6 furniture the 
f()llowiii}» method of niiuiufiieturc is 
followeii. The pulp is pre|)arc<i, con* 
sifttinj' for the riio^t ]mit (»f w.-iste 
hrokeij up in the enj'iiwi, und 
run int<» druiners. Thit' half stufl’ in 
then Uiken and inouMed into the re- 
(|uiml for-m, and after dryiiif^ is vur- 
ni&hed and lKtll^he(l. Arti<*les made 
in tliis way an* termed |)iipi<5r-nu\che, 
and very lijrht atid dur.d>]<; tahles, 
cluurs, tr<iy!', and imitd»(.Tless other 
arti(;l<!S of furniture, are pnnlueed at 
very small cost. The jinneifjai <ihj<!c* 
lion to this sulfr>tiuiee is lliat it has 
not the same jwwer of retaining a l\rm 
hold of nails, screws, etc., which is 
|)osse8.sed hy wood, so th.it loi articles 
roijuiriiiK hnij;e> oi other siinilar a?*- 
raiiK<unents it is not so suitable. It 
may be turned in .i Lithe or numldeil 
to any slia|K{ in the condition i»f pulp, 
so that it is very suitable for articles 
made in one ])iece only ; it is also sus- 
ceptihlc of a eoiisulerahle amount of 
oruamentation by inlaying; witUmolher- 
of-j)Cttrl and other sulwtaiiees, which 
i.'. easily done when the article is iu 
the damp soft stale. 

(/<) Pupicr-Mach6. Articles, so 
named, are jinaluced by pressing tlic 
jmlp of piper between dies, or by 
jiastinK piiwr iu sheets upui nnslels. 
The articles when dry are varnished, 
jupoimeil, and ornainenteil. By tlie 
first metluHl, a variety of chea]) articles 
is manufactured in Paris; the mate¬ 
rials for the pulp, viz. jjaixirandiioste, 
beii ^5 supplied by the bill-stickers, 
whose bills having served the purposes 
of advorlisoment, are pulled down and 
taken to the factory, mashed in water, 
and pressed in moulds. The second 
method is the superior of the two, 
and is thus conducted atBirmiugluun : 
Paper of a porous texture, saturated 
with a Bolutiou of flour and glue, is 


applied to an iriui, brass, or copper 
mould, of somewliat smaller size than 
the object rctiulred ; repeated layers of 
this paper are put on with glue, a dry¬ 
ing heat of 100"' F. Iteing applied after 
every new coat. When a sufficient 
thickness is allaineil, the shell is re¬ 
moved fn>m the mould, and planed 
and filed to shape. Atsjut 10 layers 
are used for onlinary tea-trays, more 
or less for articles, accor«lmg to 

re<juirements, A stoving varnish mixed 
with lauiplilack is next laid on, and 
the article is ^lovcd. Several coats of 
varnish are {wUUhI, with a stoving after 
cjich ({<«' .lAl'ANMXd). Wlien suffi¬ 
ciently eoYCMcil with this preparation, 
the ine<iuHlilieH are removwl with 
pumice-stone, and the artist applies 
the ornament iu brouze-jx>wder, gold, 
or coloui'. Sevenil coats of shellac 
vaniisli arc then put on, ainl the ar¬ 
ticle is htoved at a lieat of 280” F. The 
surface is ]siiiBhed with rotten-stone 
aiul oil, and brought to a brilliant gloss 
hy Imiul rubbing. 

(f) l*<vpier-m<lehu used for decorative 
pur|SJseK is prepired by laying sheets 
of brown one over the other, 

with a e<iat of glue lietween every two 
layers. Tliis moss of pa|)er ut pressed 
into a metal mould of the ornament 
reiiuii'od; the mouldixl jja^ier lieiiig 
trimmed to sha()e, a c(>m() 08 ition of 
the pulp of iMjioj' mixed with rc«m and 
glue is put into a mould in a thin 
layer : the )»afjer is again inserted and 
pressed ujwn the pulp composition 
wliich adheres to it, and produces a 
sluirj) well-definoil ornament. 

(<f) Two iiKKles of making artiifles 
of j>apier-mAch6 are adopted, either by 
gluing or pasting dillerent thickness^ 
of paper together, or by mixing the 
substance of the ))apcr into a pulp, and 
pressing it into moulds. The first 
mode is adopted principally for those 
articles, such as trays, in which a 
tolerably plmn and ^t surface is to 
be product. Sheets of strong paper 
are glued together, and then ik) power- 
; fully prised that the dififerout strata 
of paper become as one. Curvatures 
may be given while the material is 
T 2 



324 


Papier-MAch^ : Paper Casts. 


damp,by the use of presses andiiioulds. 
Articles such as HUufrOK)\cs ara made 
by gluing pieces of paper cut to the 
size of the top, Ixittom and sides, one 
on another, ruun<l a frame or mould, 
which is afterwards removed. 

Aiiiicles made of jiastelioard Iiave a 
fine black polish im|i.u‘tcd to them in 
the following manner : After l)oing 
done over with a liiixture of size and 
lampblack, they receive a (:o<itiiig of a 
{leculitu' varnish. Tur|H;ntinc is iMiihsl 
down until it liocoines black ; and 
three times ii>s much ain))cr in line 
lewder is sprinkled u|»on it, with the 
iKldition of spirit or oil of turjientine. 
When the amlter is melted, some sivr* 
cocolla and more spirit of tur[»enline 
Hi-eadded, and the whole is well stirred. 
After being stnuned, tins varnish is 
mixed with ivory>black and ajtplied 
in a hot room, on the papicr-macii4 
articles, which are then ph»ccd in a 
heated oven. Two or three cotilings 
of the black varnish will prcslucc a 
durable and glossy surface, iut[tcrv'ious 
to water. 

(c) Papicr-mkcht, prtjfKjrly w)calle<l, 
is tliat which is pre-sseil into moulds 
in the state of a pulp. This pulp is 
generally made of cuttiTjgs of coarse 
jiaper boiled in water, and l»ealcn in a 
mortar till they assume the<M>nsislence 
of a {xwte, which is lioilcd in a solution 
of gum imtbic or of size to give it 
tenacity. The moulds arc carved in 
the usuid way, and oiled, and the pulp 
is poured into them, a counter-mould 
or core being employed to make the 
cast nothing more tiuui a crust or shell, 
as in plaster casts. .In some manu¬ 
factories, instead of using cuttings of 
made paper, the pulp employed by the 
paper-maker is, after some further 
treatment, poured into the mouhls to 
produce papier-m&ch4 oniaineuts. 

Papier-miefai has now, in some 
cases, superseded the carved and c<Jtn- 
pontioD Gsumneuta employed to deco¬ 
rate, picture and glass frames; but it 
is in the cedlings and walls of rooms 
aod the interiors of public buildings 
that pamer-mkdid is found mcMt valu¬ 
able. Flaster and composition orna¬ 


ments are ponderous ; carved orna¬ 
ments arc costly ; but those of papier- 
mach6 are light and of nuxleralc price. 
Maps in relief are also occasionally 
made of ftafiier-mdche. Paper roofs 
' liave Ixicn ixx^ionally used. Slieets 
j of stout |«i{>er are dipped in a mixture 
[ of tar »wi(l pitch, dried, nailed on in 
I the manner of slates, and then tarred 
again ; this roof is watcrprisif, but 
unfortunately very combustible. 

Paper Casts from the An- 
i ti<|ue.—This mctluHl of obtaining 
' facsimiles of sculpture in liiW8<»-relievo 
is very easy. Stid’, unsized, comimm 
white })a{>er is liest iuUpU»l for the 
pur|x)sc. It should l>c well dam])cil ; 
and, when applied to sculpture still 
retaining its colour, not to injure the 
latter avre sixmld lie taken that the 
side of the |Ki)>er placed on the Hguix^s 
be dry—tlud is, not the side wlucli 
lias Iteeii sjsmgwl. The |ta}>cr, when 
applied to the sculpture, should lie 
evenly |)atted with a napkin bdded 
I rather stiftly ; aiKl, if any [jtirt of the 
I figures or hieroglyphics Ijg in intaglio 
or clalM>rately worked, it is Ixittcr to 
press the {taper over that {tart with 
the finger. Five minutes is tjuite sufK- 
cient time to make ti <»tst of this de- 
HCri{>tion ; when Utken oil' the Wall, it 
should }« lai<] on the gntund or stind 
to dry. 

Carton-pierre ornaments are also 
composetl of the pulji of |Ni|>er mi.xuil 
; with whiting and glue, pre.ssc<l into 
' {tlaster piece-mouhlsliackcd with {taper, 
i ainl, when sufftciently set, haitlcnetl 
I by drying in u hot nsuit. C’arton- 
' l>ierrc <irnaments arc stronger and 
lighter tluui those made of {>lasU!r-of- 
I Paris. 
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Parchment. 

Natural.— (1) In msikinR natural 
pin*hment, tlio after liming, 

wuHliing, and flesliing, aa for leather- 
dressing, are split by the splitting- 
imudiine, an<l the inner layer is taken 
for luaking pjwvhmetd. Kn(>ts are 
liMwle in the wlges of this layer by 
tying up jM)rtionH of lime or rubbish 
into bills all rouiul, and by these 
knots the skin is stivtclnsl uysm 
woislen fniineK. Whilst on the frames, 
the split side is s<'ra|M>d to I'ondor it 
cvtii, and the skin is then “ duhl»ed " j 
with whiting aiul a strong solution of j 
siMla-ash to get out the gi-ease. Next ■ 
it undergtKss a series of sc^ildings with , 
hot water thrown upon it out of a | 
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(2) To make iwrchinent tnins|Mvront, 
soak a thin skin of it in a strong lye of 
woiKl-aslics, often wrii 4 ?ing it out till 
it InJcomcR transpai-ent; then strain it 
on a frame, and let it dry. This will 
1)0 much improved if, after it is <lry, 
it receives a ciMit on both sides of clear 
mastic varnish, <liluted witli spirits of 
turpentine. 

Artificial.—(1) Strong unsized 
paper is immci*Hed fora few seconds in 
oil of vitriol (concentrateil otnnmercial 
sulphuric acid), diluted with half its 
volume of water. It is then washeil 
in pure water or weak ammonia water. 
It strongly reBemblcs animal jMvrch- 
ment, and is useil for the same j)ur- 
puses. The acid solution must he 
exactly of the strength indicated, and 
not warmer than the surrounding 
atmosphere. 

(2) Another method consists in 
miing the commercial oil of vitriol in 
an undiluted state. The paper is first 
passed through a solution of alum and 
thoroughly dried previous to its itii- 
mersion, thus preventii^ any undue 
action irf the corrosive principle of the 
vitriol. After the application of the 
add, the paper is paaied into a vat of 
wat^, and then trough an alkaline 


Uith, to l»e again washed. Written 
and printed paper may undergo this 
I)rocesK without materially affecting 
the clearness and distinctness of the 
letters, and the paper retains all its 
qualities, even after being wetted 
several times in succession; while 
])aper pre{)are<l in the usual manner 
loses, to a great extent, its pliancy, 
and liecomes iuuxl and stiff. 

(3) By immersing cellulose fora few 
seconds in a ]>crfectly cold mixture of 
2 parts oil of vitriol and 1 of water, 
although no alteration of its chemical 
constituents takes place—except per- 
luips a purely molecular one — its 
physical characteristics are greatly 
changeil, it Uing converted into a 
leather-like Ixidy of great comparative 
tougliiMiss. Wliite unsized paper—it¬ 
self a bileraljly pure form of cellulose 
—thus tixiated, goes by the name of 
“ parchment i)ay>er,” and its tensile 
strengtli is increased to some 40 or 45 
times that of tlie original paper used. 
This form of cellulose is especuilly 
well lulapted for many purposes in 
medicine and pharmacy, including 
“caps” for Jars and liottlcs, sample 
envelopes, ialicla, “untoarable tallies,” 
and even certain forms of surgical 
bandages. By treating “ parchment ” 
or “ (imne’s” paper—as it is sometimes 
called from the name of its inventor— 
with a little hot strong solution of 
gelatine, to which al)out or 3 per 
cent, of glycerine has been added, and 
allowing it to dry, it may be rendered 
tolenvbly inq»erviou8 to latty matters, 
so that it then forms a convenient 
medium in which to pack small quan¬ 
tities of such substances as ordinarily 
are apt to soil the paper they are 
vmipj>ed in. The same altered variety 
of cellulose, if soaked with benzol or 
carbon bisulphide holding 1 per cent, 
of linseetl-oU and 4 of indiarubber in 
solution, makes, when dry, an admir¬ 
able and inexpensive wat^proof en¬ 
velope for the preservation and trans¬ 
port of drugs and deliquracent salts. 
By using an envelope of this descrip¬ 
tion, closing it carefully (when filled) 
with a little stronger solution of caout- 
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chouR, and aftorwanlK pliudn^ tlie huuo 
iiiHide a sniiilar one of lai^e isizc 4*on- 
taining line oven-dried oiitrnosvK even 
calcium chloride and cryKtids »)f am¬ 
monium nitrate have liecu forwaniwl 
in damfi weather ivithoul tlioir having 
attracted moisture, or suttcrod any 
appreciable change during transit. 
(‘Monthl. Mag.’) 

Bemoving Wrinkles. — Wlien 
parchment documents are wrinkled 
and creased, tlie evil may 1)e remedied, 
without injury to the writing, in the 
following manner; Place the dmmiueiit. 
face downward, upon a clean piece of 
blotting-jiaper. Peat, up l,o a clear 
froth, with a few drops of clove-oil, the 
whit^ of several fresli eggs, ainl with 
the fin^rs spread tliis over the luick 
of the sheet, and rub it in until tlie 
parchment becomes uniformly soft 
and yielding. Then spread it out as 
smoothly as possible, cover it with h 
fnece of oiled silk, put on it a piece of 
smooth board, and set it aside in a 
cool place, with a weight on the Isiard, 
for 24 hours. Then remove the bojunl 
and sUk, cover with a piece of hne 
linen cloth, and press with a hot 
smoothing-iron (not too hot) until all 
signs of wrinkles have disa[ipeare<l. 
The heat renders the albumen insolu¬ 
ble, and not liable to change. 

Siitining Parchj/u-nU—{Sa Stain'^ 
AND Staining.) 




Parquet Flooring. 

Parqi'Ftky, or parquet-flooring, is 
conqMisoil of f>iec.cs of various coloured 
w«kk1s, .such jis clicny, walnut, oak, 
ef>ony, mahogany, maple, eU;., laid to 
some regular - genendly geometrical — 
design, on a jMTfectly sound and even 
fI«-K>r. P>efore the parquetry is laid, 
tliofliNiris carcfull}' traversal or cro.ss- 
f>l:uied that it iiuiy l>e made level ami 
I’egular. All nail-he<vis are punohwl 
in uTjd any lai’ge joints filled up. 

Thercan; now a considemble numl»pr 
of [BitenUiil arnuiginuoiit.s for niter- 
locking each jmsie of the parquet 
(‘overing, s<nnc lulaple*! for w’oisjen 
floor.-', but iiioiN) for cement ami 
mastic rtooi> to whicli the piee«‘seouhl 
not 1x5 glued or nailed. The folk oving 
tloes not relate to the.se, but simply 
de.scrilxjH the nieth«xl of li-King tin* 
pieces when they are <jui1e jiiatn ami 
j)os>ibly preiHreil in the joiner's own 
workshop. In the latter awe too 
much KtresK cannot Ije put on the 
imjMirtance of accuracy in preparing 
the pieces, liotli in size and form, 
otherwise it will Ixs impossible to keep 
the design uniform. 

Assuming tlial the fl(H>r is prefxinsl 
ami carefully bruHlnsl free of sluiving.H 
ami din, it is customary to lay tlie 
lionler first, if there is one. This can 
lie made to bring any small breaks or 
irregularities along tlu' wall, into a 
straight line. After this the work is 
commeiiccsl in a comer, either a con¬ 
spicuous corner or an inconspicuous 
one, accordil^? to how the ilesign is 
expected to work and finish. When 
there is to lie a H|)ecial design in the 
centre, it is the c«‘mmon plan to work 
from the comers to this, as it is usu¬ 
ally found to lie easier to correct ir¬ 
regularities in such a centre than at 
the edges. 

Assuming it is thick parquetry, the 
pieces being J in. to 1 in. thick, the 
customary plan is to glue these to the 
floor and to each other, aud to mul 
the larger pieces down by tliin wire 
nails driven at au augic through the 
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edKCB. If nnt nailwi they should be 
dowellud with ^ in. dowels, but neither 
IK consideretl necessary with the small 
pieces of the design. The glue shouhl 
be strong and hot, and freely a})plied 
to both surfaces, i.e. to eacli block and 
the floor. A vessel of hot water and 
a cloth should also l>e alongside to 
wipe any glue from the face of the 
panjuet. When all is down it should 
be left one night (12 h(»urs) to get dry 
anti Imrtl, then cleaning is done us 
may l>e retjuired, finally scraping and 
papering witii medium, then fine, glass* 

JMlptT. 

'I’liin parquet, the wtHxl being usu* 
ally } in. thick, is nuule up into squiircs 
or rejKjats on the IhjucIi from 12 in. to 
Ih in. in size. The ]»ieces have a fine 
8iiw groove run round ull the edges, 
and a thin cross tongue of l^ard wood 
insw te<l. The pieces are then put 
tt)gcther tiMse downwards and a sheet 
of tough pa})er or flue canvas is glued 
on tlie back. These panels, when 
sufficient are ready, arc laid as a solid 
piece, glued to the floor and to the 
surrounding pieces. They are cleanetl 
tiff, rcmjied and glass-papered, the 
same as the tliicker pieces. 


■ w pi a ' 


Pavements. 

{See (dsQ Concrete and 
Tile-Layino.) 

Asphalt.—Tl\e general process fob 
lowed in laying asphalt pavements is 
first to make a solid foundation of lime 
or cement concrete, .'i in. to 8 in. thieW, 
according to the tniffic expected, and 
finish this smooth on top about 2 in. 
below the level the finished pavement 
is to be. Tlie asphalt is a mineral 
substance, and is commonly used in 
its pure state without admixture of 
any foreign matter. It is first broken 
into small lumps, aud is then broi^ht 
to a state of dry powder by subjecting 
it to cousidcrahle heat in revolving 
ovens; it is then put into iron carts 
with close-fitting covers, and brought 
on to the works, taken out, laid over 
the surface, and whilst hot compressed 
with heated irons iitto one homogene* 

I ous mass without joints. The finished 
thicknes.H varies from 2 to 2^ in., ac* 
conling to the traffic of the place in 
whicli it is laid, and it further com¬ 
presses and consolidates under the 
traflic. 

Vnl dc Travere Liquid AttpkaU is 
laid upon a concrete bed 0 in. tliick, 
the asphalt surfiice l^eing Ii^ in. thick. 
The rock is first ground to a fine 
powder, and being then placed in cal¬ 
drons, from 5 to 7 per cent, of bitumen 
is added to dissolve it; heat Ijeing then 
ap])liod, it forms into a semi-fluid or 
mastic state, and when in tliat condi¬ 
tion about 60 per cent, of grit or dry 
shingle is added to it, and after being 
thoroughly mixed t(^ethcr, the com¬ 
pound is spread over the concrete in 
one thickness. 

With Limmer asphalt^ a concrete 
foundation 9 in. thick is first formed, 
and the asphalt is used in certain pro¬ 
portions by the judgment of those 
directing the work ; it is broken up 
and mixed with clean grit or sand of 
different sizes according to the place 
in which the pavement is to be laid ; 
a small quantity of bitumen is then 
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added to tlie materials, wliich are 
placed iu caldrotm on the spot, niiule 
liquid by hetii, and the c(>ui|x>und is 
run over the surface and smootheil 
with irons to the proper flIoj)e8 and 
curvatures. It is run in two thick* 
nesses, the lower stratum }>eiug made 
witli grit of a larger size than tliat of 
the upper. The total thickness of the 
asphalt, when finished, is from 1]^ to 
2 in. 

Bamtii's Liquid Iron Asph/dt am 
be made either of natural or artificial 
asphalt, mixed with pulverised iron 
ore or aesquioxide of in)n, and a small 
proportion of mineral tar. The mate* 
rials are put into a addroir whicth is 
brought on to the w’urks, ami jvre 
made into a ]i(]uid state by heat, run 
over the surface, and smoothetl in tlie 
same way as the other li<.iuid asplialts 
mentioned ; the thickness usually laid 
is about 2 iu. 

Tar Pavement. —Ma<le by mixing 
with fine breeze, or small coke, just 
enough of thick refuse coal-tar to make 
it somewhat sticky ; put a thin layer 
on the smooth and hardened surface, 
on this spreatl a couple of inches of 
metal, or [>el>bles, or coarse gravel, 
then a thin layer of the pre{iare<i 
breeze, coveral hghlly with fine gnivel, 
and bt»t or pi*ess together. It is cheap, 
slightly elastic, and dumble. 

Concrete Pavements.—(o)The 
terraza floors used inlUdyatthe present 
day are made in the following manner: 
let coat; a concrete, consisting of 
common lime sand and fine gravel |, 
hud 6 in. thick and well lieaten with 
wooden rammers ; ^ter two days in 
that climate, it b sufficiently <lry f(ir 
the next coat. 2nd coat; a terraza, 
consbting of ))OUiidod brick or tile 
common lime sand §, of the con* 
ristence of mortar, laid in. thick, 
well beaten with a light ^t rammer. 
After two or three days it is hard 
ttough for the next coat. 8nl coat; 
a similar temiza, but with tlie grit of 
brokw stones instead of sand in it, 
laid on like a coat of plaster with a 
trow^. After tlib lias been laid for 
one day,V layer of small hanl broken 


stones is pressed into it; those stones 
should 1)C of some sulwtance tliat will 
take a polish, and lie of uniform size 
(they arc passed through a gravel 
screen), almut tliat of a walnut: these 
being afterwards rublied to a smooth 
oven surface with some smooth hard 
stone, form a kind of mosaic-work. 
The stones are frequently selected by 
colour, and laid in the tliird coat to a 
rough pattern. They shouhl be mobt* 
eue<l with oil or water till hard set. 

(0) Dig the earth out alxmt 8 in., 
fill iu with cfwrsc gravel and stones, 
Avell rammcil, and levelled about 
in. Mix Portland cement to the con- 
wstence of cream, and pour over, 
R])rea«.Ung it with a stitV brcHuu ; when 
hard, mix finer gravel with cement 
and water, and fill ufi to within J in. 
of the surface ; when liard, mix clean 
sliarp sand luid Portland cement, lialf* 
and-half, with water to about the 
tliickness of mortar, and fiubli, slightly 
nmnding. It should not be walked 
on for a day or two. Cement must 
be Portland, aud fresh. 

Artificial Stone Plags.—Take 
one part of fresh and good quality Port* 
laud cement and three ports of small 
granite chippitigs (passed thn^ugh a 
in. mesh sieve), these cliippings 
luiving lieen previously washed aud 
dried. Well mix the cement and 
cliippings in a dry state. N<»w sprinkle 
water on carefully, using a fine rose 
to prevent the cement lieing washed 
through tlie chifiphigs, and when tho¬ 
roughly mixed (and before setting 
coinmeiicf^) fill the moulds, Udciiig 
avre to fill all angles and comers that 
the fiiiislKid flogs may liavc good sliarp 
angles. The mouhls, whicli are pro* 
liably wmxlen frames, must be metal 
lined, and soft soap may be used to 
jircveut sticking. Wlicn the flags are 
sufficiently liard, loosen the moulds 
and then immerse the flags iu a tank 
(galvanised iron tank will tlo) of silicate 
of soda solution and allow them to 
rernaui two or tliree weeks. After 
thb, remove the flags and stadt them 
carefully in the o{)eu ah* to season ; 
the seasoning should be allowed a 
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ccniKideralile tiuic. To !)mke Hiliciito 
of ticxla, the silicate stone is first 
crushe<l in an e<1ge>runner mill, and 
then put into Kte>nn«jacketed Iwilers 
with giHxl CAustir, schIh. Stoani is tlien 
turned on uihI the IieJit causes the two 
ingredients to combine and form sili- 
oite of soda. 

Granolithic.—Tins consists of one 
jsvrt l*(*rtland cement and lln'ee parts 
of granite ehippings, red oxi<le being 
iMbiwl to give the elifirac’teristic colour, 
if desired. The whole is first inixe<l 
<lry, then wette<l K|iaringly with a fine 
rose, well worked into a mass, and 
laid on a gtsHl foundation in the usual 
w aj. When set, the surface is ^^olisheil 
witlia rublier of York grit-st<»ne, tixe<l 
in a handle with iui ii'on shoe, water 
Is-mg freely used during the rubbing. 
The ]>n}sence of the granite mjiking 
the ])oli^hing possilde, >is cement only 
CJUinot Isi jxilishod. Cliijijttngs of 
coloui*o<l marble cjuj re])lace the granite 
and oan Itc )K)lishc<1, hut liavc not 
(juite the goo<l wearing qualities of 
granite. 

Cement Slabs.—These are made 
in metjildined inouMs (iw de8cril)ed 
with jiTtificial stone slid w) with or with¬ 
out-pressure. The cement is Portland, 
and should not only l)e good imt well 
matureil. (iranite ehippings are niixisl 
with the cement alsiut thnse to four 1 
jMirts t>o one fvirt eeiuont, the gnmite ' 
liasaing througli a -/'k in. nawh sieve. 
After well mixing in a drj’ sUite, water 
is applied spanugly by a fine rose and 
the whole well mixed into a fiurly 
stiff iiuvHs, The mixture is put into 
metal-liiKHl moulds, the comora imd 
angles lieing well filled and the whole 
rammed or lieaten firm. When set 
hard, the slab is taken out and set in 
the oppn air to mature, if possible for 
three or four montlis. They are then 
in good condition for paving. A letter 
slab is pr<xluce<l when pressure can lie 
used. This necessitates stiff cast-iron 
moulds and a stniplo form of iiiachiiio 
to elSect the pressure with. By this 
means a good slab can be made with 
such a material as clinker to take the 
place of the granite and can be put to 


utilise some of the waste material from 
ilestructor furnaces. In biying these 
slalis, a liedding of sand or fine lish is 
put on the earth and a layer of lime 
mortar put on this. The slab is then 
laid and the joints lietween the slalis 
ani groute<l with thin mortar. This 
makes an excellent }>avement. 

Concrete.—It is stmietimes con¬ 
tended that a concrebi |Mivement or 
Hoor should consist of three layers, 
but there can be no doubt tluil the 
material of the two under layers can 
as well lie mixed and lai<l as one. 
This would then consist of the roughest 
and a medium material, the latter 
filling the voids in the larger stuif. 
'riiis layer is liest allowe<l to hct liefore 
tlie fiiud coat which is ma<le up of fine 
stuif. When this \ma been laid and 
ruled or levelled off, a short time 
should be allowed for it to commence 
setting, then the following finishiug 
' off process is done. Take a liaiid-float 
and beat the surface lightly until the 
“ fat” appairs or until it “ creams," 
then trowel it off* with light sfrokes and 
the finished surface will bo smooth as 
if it was wholly cement. It is best 
to let tlie top coat get somewliat firm 
liefore the hand-H<iat- is used as de- 
scrilieil, for if tliis is done while the 
material is «)ft an uneven surface will 
result. 

Coke Breeze.—This is more usu¬ 
ally lulopted for covered fftKirs or walks. 
Tlie coke should ^lass thniugh a sieve 
of I in. mesh, but not be so fine as to 
i jMss through a in. mesh; dust 
should iKit lie used. Mix together 2| 
jiarts of coke, 2 parts clean slmi'p 
sand and 1 part Portland cement. 
Let the parts Ix} measured, not guessed, 
and mixed in a dty state, then wetted 
siMu-ingly with a rose. Mix into a 
stiff maiM) and use. 

Wood Paving.—At the present 
time the various meth(Klsof wood paving 
liave resolved themselves into one, vis. 
that of placing blocks, with the grain 
vertically, on a concrete foundation. 
Tlie method is as follows : The macada¬ 
mised road-bed is broken up and cleared 
to the required depth, the macadam. 
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when freed of dirt, Roins to nwike the 
concret’p. The I’ortlund cement 
ahould be of gmxi make, llie test 
strengtli licing ^50 11). [HJr sq. in. 
(tensile) at the end of 7 <lays. gi-iulu* 
ally Itccoining stronger over a period 
of «liys. The concrete consists 
of 1 |>art (by measure) of cement, 
■J jKirts clean shuiq) Stand, 5 |Kir{s 
Slone or broken brick to {>ass through 
a 2 in. mesh. This <-oncrete is laid 
5 in. thick an<l well ramme<l. A 
smooth surface is given this hy a 1 
in. layers of 1 p.vrl. cement and 
parts sand. Tlie blocks vary in length 
from 7 in. to 9 in. ainl are ♦» in. deep 
and '3 in. wide. When laid, all joints 
are filled in with liquid aspluilt U) 
I in. height from the liottoin, the re¬ 
maining space l)eing filled in with 
cement grouting. No joint should lie 
wider than in. The blocks are 
laid in lines across the street, but are 
not taken nearer to the curb than in., 
tliis space, on each side, licing filled in 
with cement and btvud (1 and 8), or 


the view to giving it the appearance 
of paving, lines are scored across it at 
regular intervals, these lines being 
formed with a tool like Kig. 98, just 



Fio 


licforc the cement is firm. To prevent 
slipimig on inclined places, the whole 
surface can be; indented, this lieing 
effected with a tool us Fig. 99. 



sis days before the blocks are pul on it. \ 
All Blocks mmt he Creosotrd vnderi 


Presmre l>efore they are laid .—As a 
rule wood block is not used for road¬ 
ways, when the inclination exceeds 1 
in 30, owing to its becoming so slippery | 
when wett^. I 

CeXKxent.—Cement and sand (1 and 
3) JR n6w being largely used for foot¬ 
ways £a railway stations and similar 
places, this being laid on a concrete 
foundation ‘ where neceswKy. With 
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Pearl. 

Mother-of-Pearl.— Tills is rho ^ 
niier coiit of Keveral kin<ls of oyslor 
liells, some of whicli Kot-rote this 
liyer of sufficient thi<•l\nes^ to rentier 
he shell an objec't of inunufaclure. 
;’he Uyiutiful tintsof the liyer(leiK'nil 
i|sm its strui'tun*, the surfivee l«*inj' 
overetl with a iuultitu«le <if mmnte 
;rtH*ves, which thT<iiii|JOKe ami retleet 
lie liglit. The >.uiface i^ a ifrooxeii 
tructun5 like tlie thOieate texluri' at 
he toj) <if a chihl'.'- hn^'er. These 
ull'es ami grooves I'aii '•ojuiMinie.-s In* 
een with the naked eje, hut more 
iten a inannif^inj' ^Us*- i-* need<*<i. 
s there ina} he ;iUOO to tlie ineli. 
t is remaikahie tliat if this surface 
•< eonveyetl to ei'itain other suh- 
lances th<‘ iriih'scent hues will la* 
’oniTuuuicaled. ^I’hus if an inijircssion 
s taken of the surface of llu- shell in 
ilaek wax, it will present the hue^ of 
he shell, whieh plainly imlicates that 
h<‘ colourinii is due to surfaia* struc- 
tjre. A solution of ffuni araliic or 
siiiKlii^s, when allowisl to indurate 
ifKtn a surface of mother of*|K‘arl, 
akes a very f>nrf<M‘t imjiression of it, 
nd oxhihits all the eohmrs that can 
»ec<nnmuni(!at<Hl in this way, in a very 
lerfeet manner, when seen either hy 
ertoction or tmiiRmiHsion. If the 
^injflaKs*Kolution is put Indwoon two 
inely polislied spociiaens of shidl, a 
iltn of artifu-ial niother-of-pi'arl is ole 
aiijwl, which, when seen hy a 8iii*;le 
i^ht, will siiow tlie hnRhtest tints. 

The structure of tlie pearl shell 
limits of itB l)C‘ing split into laminie, 
.ml itcjui then liouse-d for the handles 
if knives, for inlaying, or in the nuuiu- 
anturc of buttons ; hut as splitting is 
table to iiyure or spoil llie shell, this 
tietluxl of uividing it is seldomrcsorted 
o. In laanufitciure the different pvrts 
ire selected of a thickness as nearly as 
'ossihle to suit the reiptired puriswe ; 
•xcess of tliickiiess is got rid of hy 
neans of saws, filing, or hy grinding 
ipon the common grindsUme. In pre¬ 
dating the rough shell, if M^uare or 


aiigulai- pie<'«‘h are iie^hul, they arc cut 
with s.i\vs, as ilie ciniular saw or the 
oiilinary liaiik saw; in the one case, 
the shell is fed upas the saw divides 
it, an<1 in the other the shell is held 
in a \ice, and llie saw operated by 
liaml. If circular pieces of the shell 
aie wanted, such as those for buttons, 
they aie out with an annular or cniwn 
saw, which is fixeil upon a mandrel. 
It is necessary in sjiw’ing that water is 
jilmitifuily sU})pUe<l to the instrument 
nr the lieat gmierateil liy dividing the 
sluOl will heal the saw, and its tenijKM- 
will he desi roved. The pieces of shell 
arciiext ground flat U|Hina grindstone 
lh<‘ edg<* of wliiidi is turned witli a 
number of gi’ooxes oriidges, as lieiiig 
l«‘s.-i liable (n Isiing idogged than the 
ilat surface, and hemv gi-iml inoi-e 
tjuicklj. It is iH!<H5ssary to supply 
water-, or sort]) and water, to the stone, 
as it is then less liable to Ireeome 
‘•loggial. The fiat siile of the stone, 
similarly pi-cpir'cil with ridges, may l>e 
useil insteail of the fiu'e, if it isdesiml 
! to have the pieces of sliell ground flat, 

' and when of the requisite thiuneas 
' they are r-eady for openrtion in the 
! lathe, or for inlaying. 

! AftiT the |»ieceH i>f pearl shell r»re 
' cut, ground, or turned to the projrer 
' form, they are finished with pumice 
and water; this may lie done with 
piei-es of tlie stone properly shaped, 
and ruhlied oAor the work as it is held 
fast ill some form of clamp, or held 
ujsm the work, as it is revolved in the 
lathe. This process may lie followed 
by ail application of ground jmniice, 
wdiicli has Ireeii carefully sifted to ex- 
, tnwtall except tlie minutely powdered 
jMirlion. ami api>Ued with a piece of 
cork or a cloth moistened w’ith water. 
The jK>lishing is ivccomplished with 
rotten-stone, moistened with dilute 
sulpliuric acid, vviiich may’ be applied 
u|Hin a ]«ece of cork or upon a piece of 
soft woml. In some tumetl works 
fine emery |»a|»cr may’ lx: used, and 
followed with rotten-sUme moistened 
with the acid or oil. The pearl handles 
used for ra7/Ors or knives are first 
roughml out, then ilrilleil where the 
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rivets are to l>e inserted, and lightly 
riveted toother in pairs. Tliey are 
ground to the proper size and thickness, 
then scraped and si^id-bufTed on the 
wheel with Trent sand and water; 
gloss-buffed with rotten-stone and oil 
(or with dry chalk), and tinally with 
dry rotten-stone applied witli a velvet 
covered pad or with the hand. The 
hand is commonly used for this last 
process. Sometimes it is mh'ant^^us 
to apply the {K>lishing nuiterial to the 
sur&ce of a wheel, and this wheel may 
be covered with cloth aiul nroisteiicd 
with water, which will cause enough 
of the powder to ailhere. Separate 
wheels may lie used fur tlie pumice and 
rotten-stone. Sometimes dry pow¬ 
dered chalk or Spanish whiting is used 
in place of the rotten-stone. 

One process of working pearl is by 
the aid of corrosive acids and tlie 
etching point. The shell is first <li- 
vided as may be necessary, and the 
designs or [»ttenis are drawn upon it 
with an op^ue varnish ; strong nitric 
aend is then brushed over the plates 
repeat^ly, until the parts undofendoil 
by ttie varnish are sumcicntly (x>rrfxle<l 
or eaten away by the acid. The var¬ 
nish now beuig washe<l off, the device, 
whuih the acid liad not touched, is 
found to be nicely executed. If the 
d^gn is to he after the manner of 
common etch' ig on (y>pf)er, the pnicess 
upon the idieli is [»«ciso1y the same as 
tiiat ptrocess upon metal. When a con¬ 
siderable number of pieces of thin shell 
are required to be of the same size and 
pattern, the requisite numlier of plates 
are cemented U^ther with glue, and 
the device or figure is drawn upon the 
outer plate. Th^ may then lie held 
in a vice or clamp, and cut out as one 
plate with a fine saw, or wrought into 
the desired form with files ; drilling 
tools may be employed to assist in the 
operation. To separate the pieces, 
tw cemented shells are thrown into 
war|n water^ which softens the glue 
-witd seountes the ineces. 

Hother-of-Pearl.- 
(a) l^e finely powdered rottm- 
stohe mia add sufficient olive-oU to it 


to make a thick paste—like the thickest 
cream. Tliin this with sulphuric acid 
to a thin cream, then apply it with a 
cork rubber which is covered with 
selvytorsirailar velvet material. When 
the polish is obtained, wash the surface 
of the shell with plain water. 

(h) In dealing with lai^e numbers 
of shells a lathe, or grinding spindle, 

' is fwovided witli polishing lx>l)e. These 
' would be for the various stf^es of 
i grinding level with emery, smoothing 
I with rotten-stone, and polishing with 
. whiting on bufi* leather. Thepolislung 
, niatcri^H are moistened to a thin paste 
I with \’in^r or dilute sulphuric acid. 

I Inlaying with Kother-of* 

! Pearl.—(fi) Tortoisosliell is softened 
l^ soiiking it in hot water—the design 
arrangcil, and placed lietween flat dies, 
i under a heivvy press, to remiun till the 
' shell is cold and <lry. It is thus em- 
, liedded in the shell. Theste vivid 
; colours on paper trays are f^^^ents 
of the Aurora shell, praised in the 
I same way, while the {japer is damp; 

; when <lry, the design is painted, var- 
, nished, Inked, and polished, 
i (b) Thin scales of the shell are 
I selected for their colour or sliado, and 
I cemented to the surface of the mate- 
j rial. Tlierest of the surface is covered 
I with successive coats of jajjan varnish, 

J gcnomlly black, being subjected to a 
j Inking process after each application, 
i When tlie varnish is as thick as the 
shell, it is {Kilished, the gilding and 
; pmnting are added, and a flowing coat 
, of varnish is put over the whole. 

; (<?) In pre|nring the shell for inlaying 

I the picc&i are cut with fine saws and 
I are then ground on both sides until 
^ the requir^ thickness—thinnem really 
t —is obtained. If very thin, any^ fur- 
1 ther cutting can be done with scu^ra, 
I to form flowers, leaves, etc. If a 
I number of pieces of one shape are de¬ 
sired, a foot-power die-presa can be 
I used. Another method of obtaining 
' a number of pieces of aimilu* ahape, 
I and which admits of any thiokaeas of 
I pearl being cut, » to due aeTCral 
I tliicknesses of shell together, put the 
i mass into a suitable vice ot don^i 
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then cut them out with a fine aaw, eande per <Uy. No great care ih devoted 
finiuhing witli drills or files iiu required, to making them perlectly spherical, as 
The pieces can tlieii be separated by the true pearl is not so. Another 
Boakini^ in warm water. operator takes the globules, and, having 

Artificial Mother • of* Pearl a fairly hot solution of isinglate with 

Buttone.— White horn buttons may the “ i)earl essence ” in it, blows suffi* 

be D^e to imitate mother>of-pci.rl cieiit into each globule wHh a fine glass 

by being lK)iled in a saturated solution pipe. Eaeli globule as done is placed 

of sugar of load, and then laid in very on a table by the operator, who, by Ids 

dilute hydrochloric acid. (,^)ml)a, to foot, keeps the table sliaking and so 
which the Iwiling process is not a)jplic* ensures the globules liaving the coat 
able, as it disbirte the teeth, may be spread evenly in them. When dry, 
treated by lieing kept <*ver-nigijt in a tlio globules or Ijeuds are filled with 
nuNlerately conecutrated cold wdutioii ; white wax or a composition of the 
of nitrate of luarl, then laid for ^ hour i sulistauce of stiff wax. This gives the 
in u luth coutidniiig jter cent, of ' ])ciirlsM)lidityand thciiectwsaiyweight, 
nitric mud, finally lieing riiistHl in Is^sides rendering them less fragile, 
water. The use of sugar of haul is ; Tliey can then l*e liored and mounted 
luiwever, prejmlicial, and should Itc ' on pins or threaded on silk. In the 
avtndetl. ^ Litter case, witli liest work, each bored 

Artificial Pearls. -It is sup* * hole is lined witli jnqxjr, to prevent 
|H>sed that the origin of the high quality the silk thruul adhering to the wax. 
artificial|)earlstirstubtaitie<1 from Paris | The “ ixairl essence" is now easily 
was due bi a l‘'reuuli Ixjaibmaker oh- [ obbvined, as the flsli (aliuut the sisso of 
serving that wlien a small fish called ^ a gudgeon) is a very common one. 
ablette or bleak was washed, a qiuwi- Urighially it came fi'om the river Seine 
tity of fine {Articles like silver was but the demand soon liccame greats 
de{>osite<l in the water, and he collected ^ than tliis river could supply. A diffi- 
some of these for the jmrpose of his culty was then experienced in finding 
tnule—Itead-makuig. On closer ex- j how the scales could be jireserved to 
amination it M'as found tliat the mate* | transport them distances, for it was 
rial thus obtained I’cscinbled in a j found that if (lUt in alcohol they lost 
rem^u kiible degnie the lustre of {learl, I tlieir lustre. It ^vtt8 discov^ed, how- 
and it afterwimls liocame known os I ever, tliat the fishy particles coiUd be 
esMinco of iieiu*!, or essence d’orient. j preserved, without deterioration, in a 
Tlie first attempt at using this sulv ' solution of ammonia, and this enables 
sUuice for pru<lucing artificial {loarls the seales to be brought from distant 
was b) cover solid heiuls of plaster ex- ^ places where the fish is abuudaut. 
tenially, anti althougli t,he effect was , About 4000 fish retjuired to pro* 
go«Ml and the ** pearls " admii'ed and | duoo a |Kmnd of sodos and these yield 
Ixtught, it was found tliat the external : about a | lb. of essence. A fuU ac* 
covering sepsratetl itself, wore oil*, and | count of this industiy appears in a 
wasgenerallyuiisatisfacbiry iiiiheeml. French work entitled L’Art d’ifaiUer 
The next attempt was in the tlireclitm hn Pcrlcsjinei, It is not a very modern 
of hollow glass beads with the cuatii^ book, but it remains a stauckrd work 
applied iuteruallv, and this method is on the subject. 
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Perfumes, Toilet Re¬ 
quisites, Essences, and 
Extracts. 

{See aUo Bitters, Confkctionebt, 
Distilling, etc.) 

Perfumes. —In the preparation of 
perfumes the alcohol or spiiit used is 
rectified spirits 60° overproof, havit^ I 
tibout 96 per - cent, alcohol. This | 
alcohol is obtained from cru<ie potato, ! 
maize or turnip spirit, this crude mate- j 
rial being first diluted with water, fil- | 
tered through wood charcoal, then j 
rectified by distillation in a column still | 
of the Coffey type. Several degrees 
of sinrit are obtained, the best of 
which is that called “silent” spirit 
which has 96 *4 per cent, pure alcohol 
and a trace of aldehyde. It contains 
no fusel oils. In Ekddition to the 
manufacture of perfumes this silent 
spirit is made into drinking spirit by 
the addition of flavourings, and it is 
aiiifn used to strengthen wines and j 
alcoholic beverages generally. It is | 
important to note that this is not 
what is known as metbylate<l spirit, 
nor can the latter ever be used fur the 
same purpe^es. The first an<l chief 
process in making methyla^ spirit is 
certainly the same, as it is the first 
runnings of the Coffey still, of about 1 
95 per cent, strength, but it is after¬ 
wards “denatured" by the addition ! 
of naphtha or wood spirit which makes | 
it undrinkable and at the same time j 
puts it outside the excise regulations 
as to drinkable spirit. There is no | 
practical ^y of ridding methylated or | 
denatured spirit of this additional | 
denaturing material to make it suit¬ 
able for pei^mes. There are methods 
suited fat the laboratory, but not for 
ccmunerdal purposes, and, as hinted, 
aOT such oonvendoD may bring about 
di&mltiea with the excise depart- 
mc^. 

The fcdlo^fing are recipes of mrat of 
the beet Imdim perfumes. 

£u.^ os. extract of 


rose, 10 oz. extract of cassia, 8 oz. ex¬ 
tract of orris, 2 oz. extract of vanilla, 

^ oz. essential oil of bergamot, ^ oz. 
c.ssential oil of lemon, oz. extmet of 
civet, 40 drops otto of rose ; mix. 

MiU^eti/re .—10 oz. extract of rose, 
10 oz. extract of cassia, 10 oz. extract 
of orange, 4 oz. extract of orris root, 

4 oz. extract of vanilla, 1 oz. extract 
of musk, J oz. extract of civet, 4 drops 
essential oil of ^monds, 8 drops oil of 
ueroU, 20 drops oil of citron, HO drops 
oil of bergamot, 6 ilrope oil of cloves, 

6 drops oil of jiatchouli, 20 <lrops oil 
of rose geranium, 20 drops oil of lemon, 
10 drops oil of lavender (Kuglish), H 
drops oil of citroueUa, 20 tlrops essence 
of otto of rose; mix. 

Hdi<ft,r<ypc.-~{\) 6 oz. extract of 
vanilla, 10 oz. extract of rose, !i oz. 
extract of orange, 5 oz. extract of 
cassia, 1 oz, extract of musk, 7 dro}is 
essential oU of almonds, 10 tlrops otto 
of rose; mix. (2) 1 part geranium 
oil, 4 parts best wintergreen oil, 
parts bWt almond oil, 15 parts lemon 
oil, 250 parts benzoin tincture, 600 
parts ixwe tincture, 500 jxuriB orris 
tincture, 3000 parts perfumers' alco¬ 
hol, 250 parts tiistiUed water. 

New Mowtt //tty.—(l)tW oz. extract 
of tonquin, 10 oz. extract of rose 
triple, 10 oz. extract of geranium, 10 
oz. extract of jasmine, 10 oz. extract 
of orange, 12 oz. extract of rtwe, 2 oz. 
extract of storax; mix. (2) 2 j»ri8 
patchouli oil, 15 parts bergamot oil, 6 
parts geranium oil, 750 parts cumann 
tincture, 750 parts orris tincture, 750 
parts perfumers’ ^cohol, 260 parts 
Stilled water. 

Praru/ipanni. —10 oz. extract of 
rose, 10 oz. extract of cassia, 6 oz. 
extract of orange, 6 oz. extract of 
orris, 2| oz. extract of tonquin, 2| oz. 
extract of vanilla, | oz. ext^t of 
musk, i oz. extract of civet, 36 drops 
best oil of neroli, 40 drops best oil of 
geranium, 30 drops oil of bergamot, 

5 drops oil of sandalwood, 20 dre^ 
otto of rose; mix. 

Opopanax, —J oz. pod musk, 2 at* 
vanula beans, 1 oz. tonquin b t ani i 5 
pinto rectified spirit of wise* 
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28 days, and add : 20 oz. extract of I 
orris, 10 oz. extract of rose, 10 oz. 
extract of jasmine, 10 oz. extract of 
cassia, 10 oz. extract of tubemse, ^ oz. I 
oil of citron, ^ oz. oil of bei^mot, | 

3 dr. otto of rose, 1 dr. oil of {)at* \ 
chouli. Add last four after filtering. I 

StejihanotiK .—20 oz. essence of white j 
rose, 10 oz. extract of jasmine, ^ oz. | 
extract of storax ; mix. I 

Wal/Jlowers. — 20 oz. extract of 
cassia, 20 oz. extract of orange, 20 oz. 
extract of lose, 10 oz. extract of orris, 

1 oz. extract of vanilla, ^ oz. extract 
of storax, 20 (lr(»|>s essential oil of 
almonds, 40 drofis otto of rose ; mix. 

MfVjiwlia .—20 oz. extract of orange, 
40 oz. extn«5t of rose, 10 oz. extract 
of tulierose, 10 oz. extract of violet, 
20 drof>s essential oil of almonds, 5 
drops oil of citron, dr()ps otto of 
row, j oz. extract of storax ; mix. 

A/o.ij( —10 oz. extract of rose, 

5 oz. itisc triple, 5 oz. extract of orange, 

4 oz. extract of musk ; mix. 

Hilfl Roue. —8 oz. extract of cassiii, 

8 oz. extract of orange, 16 oz. extract 
of rose, 8 oz. rose triple, 20 drops 
essential oil of lemon, 20 drojNs oil of 
spearmint. 

Rose .—15 parts bcrgiimot oil, 10 
jarts geranium oil, 4500 jiarts j»cr- 
fumers’ alcohol, 1000 jiai'ts tlistilleil 
Wiiter. 

WhiU Rose .—5 oz. extract of rose, 

4 oz. rose triple, 5 oz. extract t»f violet, 
3^ oz. extract of jasmine, oz. os> 
sence of patchouli; mix. 

Lilac Essaux .—18 oz. extract of 
tuberose, 12 oz. extract <»f orange, 4 
oz. extract of dvet, 4 <lru{)s essentud 
oil of almonds ; mix. 

Honeysuckle. —8 oz. extract of tuber- 
f)ae, 8 oz. extract of rose, 8 oz. ex¬ 
tra^ of violet, 8 oz. extract of jiwintine, 

2 oz. extract of vanilla, 2 oz. extract 
of storax, 40 drops essential oil of 
almonds, 20 drops oil of neroli; mix. 

May Blossom. —10 parts geranium 
oil, 40 parts bei^;amot oil, 50 parts 
linaloe oil, 1000 ports orris tincture, 
'^>00 pul;s distilled water, 3500 ports 
perfumers' oloohol. 

Florida Wator.^1 fonts rectified 


spirit of wine, 2 pints rose water, 1^ 
oz. essential oil of lemon, 2 oz. English 
oil of lavender, 1 oz. oU of cloves, ^ 
oz. oil of Icmongrass ; mix. 

Paickouli. —(1) 1 oz. oil of patchouli, 
J gal. perfumers’ alcohol. 

(2) 80 drops oil of patchouli, 10 
drops otto of rose, 1 pint rectified 
spirit of wine ; mix. 

Eau de Cologne. —(1) 60 drops 
essential oil of l)ergamot, 60 drops 
essential oil of lemon, 60 drops oil of 
I'osemary, 30 drops oil of lavender, 38 
drojMs oil of neroli, 8 drojwi oil of citron, 
16 oz. rectified spirit, 4 oz. orange 
flower water; mix oils with spirit of 
wine, gradually add orange Itower 
water, then filter, (2) ^ oz. essential 
oil of lemon, 4 oz. essential oil of ber¬ 
gamot, ^ oz. essential oil of rosemary, 
1 fli-. oil of neroli, J dr. oil of thyme, 
3 dr. essence of millcfleurs, ^ oz. 

: aromatic spirit of ammonia, uz. spirit 
of hoise-nwUsh, enough rectified spirit 
of wine to make 40 oz. ; mix, let it 
stand in bulk fur some time (the longer 
the more exquisite the blend), then 
filter. (3) 6^ {larts oil of neroli, 14 
{larts oil of boigamot, 34 parts oU of 
lemon, 14 parts oil of rosemary, 20 
{larts (>ctit-grain oil, 20 parts musk 
tincture, 6000 parts perfumers’ 
alcohol; other ingredients in various 
makes of Kiiu de Cuh^ite are lavender 
«)il, I’ortugal sweet <»range oil, thyme 
oil, lunetta oil, lemon rind oil, citron 
oil, Uerman balm oil, cinnamon oil, 
]>ineapp]e oil, and sometimes an ex¬ 
tremely small projwrtion of pepper¬ 
mint oil. 

Lavender Water. —(1) 2J oz, best 
foreign oil of lavender, 1 oz. extract 
of musk, 1 oz. essence of mareschale, 
I oz. essential oil of bergamot, 10 drops 
otto of n)8e, 6 oz, orange flower water, 
32 oz. rectified spirit of wine; mix. 
(2) 16 fl. oz. oil of Mitcham lavender, 

I 24 drops tincture of musk, 16 gal. of 
I )>erfuiuer8’ alcohol, 2 gal, distilled 
, water (w'arm); atld the two first in* 
; gredienfa to the two latter, mix, and 
I let stand until assimilated. 

! Sachet Powders. PrangipansU 
\ Sachet.~-^S oz. powdered sWch, 8 ca. 
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{n^ipitated chalk, 1 oz. orris mot, 60 
drops oil of Keiuiiium, 2| <lr. extract 
of ^ugipauni; mix, and pass through 
a fine sieve. 

EnmvDc Bmiqwt SacAci. —1 oz. pow¬ 
dered starch, 4 oz. p*ecipltivted chalk, 

oz. orris root, 30 drops essential oil 
of bergamot, \ oz. essence lK)uquet; 
mix and pass through a sieve. 

Violet Sachet. — 8 oz. powdered 
starch, 4 oz. precipitated chalk, 6 oz. 
orris root, \ oz. extract of wood*violet, 
6 drops oil of neroli; mix well, and 
{lass through a sieve. 

lUae SatAct Poioder. —1 Ih. jKiwdered 
starch, 1 lb. precipitated chidk, 8 oz. 
orris root, 10 dnijw otto of rose, 20 
drops oil of mse geranium, 1 dr. ex¬ 
tract of civet; mix, and pass through 
a sieve. 

Jockey Clab Stichet. —J oz. powdere<l 
magnesia, 3 dr. essence of jockey club, 
60 droj« essence of musk, 4 oz. fww- 
dered orris root, 8 oz. ywwdered starch, 
8 oz. precipitated chalk; mix, and pass 
through a sieve. 

Perfumed Pomades. White.— 
8 oz. best white vmx, 4 oz. tallow, 13 
oz. ; melt together by gentle heat, 
and on cooling, add 20 dnifw oil of 
bergamot, 10 drops oil of lemon, 6 
drops oil of Peru fjalsam, 6 drops oil 
of cloves ; stir well when perfumes are 
being added, 

Black. —8 oz. best wax, 4 oz. tallow, 
13 CKE. lard; melt, and colour with 
bone black, adding perfumes as before. 

Brown, —Use the same iugredients 
except bone black, for which substitute 
umbw: same podumes. 

' Axf.—'Melt wax, tallow, and laid, 
and use alkanet root for colouring; 
{jerfumes as before. 

Toilet Articles. Cologne Vine- 
oz. stroi^ acetic acid, 1 pint 
Kau de Cologne; mix. 

Bote Toilk Vinegar. — 4 oz. rose 
peteda (dried), 10 oz. rose triple, 5 oz. 
noetic a^, 85 oz. distilled water ; put 
all'together, and macerate in a <d(Med 
veseeffor U shfAing frequently, 
then fUlw. 

oe. best castor-oil, 
4| os. absolute akohol, 1| oz, essence 


<»f jockey club, 12 <h^ otto of rose, 
1 tincture of safron; mix, and 
after standing a few days, filter. 

Bay Rum.—QO dro{» essential oil 
of liay-berries, 20 drops essential oil 
of pimento, ^ oz. acetic ether, ^ oz. 
powdered pumice-stone, 25 oz. rectified 
spirit of wine, 5 oz. distilled water, 
10 oz. Jamaica rum; mix oils with 
spirit of wine, add rum, acetic ether, 
and distilled water, add pumice-stone 
last, and filter tlirough paper. If pre¬ 
ferred richer in odour, add 10 drops 
oil of alisinthe. 

Bititii of Gilead. —1 oz. liest gum 
lienzoin, 16 uz. Canada hdsain. 1)U- 
solve by heat, strain whilst hot, and 
to it add 1 oz. essential oil of msemary , 
^ oz. essential oil of lemon, \ uz. oil 
of cassia; mix intimately. 

Cherry Tooth Patte. —8 oz. clarified 
honey, 8 oz. preci}:ntated chalk, 8 oz. 
jwwdered orris nsit, 1 oz. rose pink, 

3 drops oil of cloves, 3 drops oil of 
nutmeg, 3 drops oil of rose geranium, 
enough simple syrup; rub the oils 
with the powder, and yiass through a 
fine sieve, then mix into a paste with 
honey and enough syrup to make it 
soft. 

Tooth Powder. —8 oz. l»est white 
soap, 8 <f£. jKiwdered French chalk, 
8 oz. orris root, 4 oz. white sij^r, 

4 oz. nine water, 60 <ln)ps oil of cloves, 
I oz. oil of {jep|iermint; out up soap, 
and melt in water bath with ruse water, 
rub oils with sugar, oirw and chalk, 
then add it to above, stirring until 
well mixerl. 

Cold Crmvt. —^ oz. white wax, | oz. 
s})ermaceti, 3 oz. oil of almonds, 4 oz. 
rose m^ter ; melt well, and stir uoril 
cold. 

Superior Cold Cream,—10 oz. jro- 
pared lard, 4 oz. finest castor-oil, 2 oz. 
ijest English spenuaceti; melt in a 
warm bath, and stir in gradually, after 
being miz^ and dissolved add the 
following: f uz. rose water, | oz, 
eld^ flower water, 20 (p*. powoered 
borax; add on cooling 20 drops essannS 
of bei^amot, 20 drops essence of 
of rose ; and beat well until cold. 

Honey ound Glycerine 
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Russiui isinglasB, 6 oz. rose water ; i 
dissolve in a water bath, and add 4| oz. | 
pure glycerine (fluid), 1| oz. clarified | 
honey, 6 drops otto of rose. 

Rotema/ry Hair^Waih .—50 gr. salt 
of tartar, 2} oz. rose triple, 9^ oz, 
rosemary water ; make a lotion. 

VviUt j^owdcr.—12 lb. powdered 
starch, 2 lb. orris root, } oz. essential 
oil of lemon, ^ oz. essential oil of ; 
beigunot, ^ (x. extract of civet, l^dr. ! 
oil of cloves; mix the powders iutim* 
ately, then having mixed the per- j 
fumes, add them gradually. Pass | 
tvdce thrm^h a sieve. 

Hose Pace-Powder, —7 lb. powdered 
starch, 30 gr. rose pink, 20 drops 
essential oil of bergamot, 10 drops 
otto of rose, 60 drops oil of rose 
^nuiium ; mix ^11 and pass through 
a sieve. 

Sciences.— The term essence im- i 
plies a preparati(« of the essentially 
active portion of a substance, but it b . 
widely and erroneously applied to a 
variety of decoctions, infusions, solu¬ 
tions, tinctures, and fluid extracts, as 
well as the alcoholic 8olutionBK>f essen¬ 
tial oils from plants. In preparing 
essences, the solid ingredients must be 
thoroughly bruised, powdered, or 
sliced, so as to expose them completely ; 
to the action of the spirit. When the i 
active principle to be obtained is partly i 
fixed and piuiJy volatile, the mort 
suitable process is simple digestion in ' 
alcohol, either weak or absolute, accord- i 
ing to the solubility of the substance. ’ 
Tlie digestion or nmceration should be 
continued for at least 10-14 days, and , 
the materials should be repeatedly agi- | 
tated, so as to ensiu^ contact between < 
all fragments. A more concentrated ! 
solution may be obtmned by tlie pro- | 
cess oi displacement or percolation. i 
When the onject is to extract only an ; 
aromatic and volatile principle, a bett^ ; 
method is to digest the materials in | 
alcohol for a few days, and then sub- 
jeot the whole todisttlktion : thealoo* 
ho] passes over in v^xnir, carrying with 
it the bulk the volatile mattm 
vaporisable at or Mow the distillation 
temperatore of the alcohol employed. 


For all firSi-clasB articles, the alcohol 
used must be pura, and free from 
colour, odour, and flavour. The follow¬ 
ing are amoi^t tlie most important 
essences in use. 

Aconite, —S oz. dried powdered 
aconite herb, 16 oz. rectified spirit; 
macerate 4 thiys at 68® F. (20® C.^ 
press, strain; the marc or residue is 
{^in macerated with a little spirit and 
pressed as before, so that the weight of 
the united tinctures may be double that 
of the herb. 

A/lspice. —1 fl. oz. essential oil of 
allspice (pimento), 1 pint strongest rec- 
tifi^ spirit; agitate till p^ectly 
mixed ; next day decant the clear from 
tlie sediment. 

Almoruis .—(1) 1 fl. oz. essential oil 
of almonds, 1 {nnt spirit; proceed as 
Allspice. 

(2) 1 fl. oz. essential oil, 7 fl. oz. 
spirit. 

Ammoniacvm. —(1) 1 lb. ammonia- 
cum in tears, bniis^ in a cold mortar 
with ^ lb. coarse, well-washed, silidous 
sand or powdei^ glass, and | pint 
rectified spirit gradu^y added; tntu- 
ration is continued till the whole is re- 
duced to smooth paste, and it is then 
placed in a wide-mouthed bottle with 
^ pint spirit of wine; digest fora week 
with frequent stirring, and after allow¬ 
ing to settle, decant the clear into 
another bottle for use. 

(2) Reduce 1 lb. ammoniacum to a 
cream with f pint boiling water ; as 
soon as cool, put into a strong bottle, 
and cautiously add pint rectified 
spirit of wine; cork tightly, Mid let 
macerate for a few days ^ put the bottle 
in a warm place for we s^ment to go 
down, and filter oflT through flannel. 

A nckovy .—(1) 1 lb. anchovies, boned, 
pulped in a stone mortar, and passed 
throi^h a hair or wire sieve; boil the 
bones and the portion that will not go 
through the sieve in 1 water for 
16 minutes, and strain j to the strained 
liquor add 2i os. each of salt and flour 
as well as we pulp, and simmer the 
whoto for 3 (u* 4 minutes; remove’from 
the fire, cool, and mix in } pnt strong 
vinegar; bottie, and secure 
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with wax, capsule, or bladder. Cochi¬ 
neal or Htinaito may be used for colour¬ 
ing- 

Angelica. —1 oz. bruised angelica 
root, 8 oz. rectified spirit, 16 oz. water; 
dig^t, and distil over 6 oz. 

An%fteed.— \ oz. oil of anise, 8 oz. 
rectified spirit. 

.dnodytic.-—(1) 1 dr. powdered liard 
aqueous extract of opium, | dr. pow¬ 
dered cinnamon, 1 fl. oz. rectified 
spirit; digest a week. 

(2) 5 dr. recent extract of henbai^, 
2 fl. oz. rectified spirit; digest a week. 

Aromatic .—1 dr. hay salfroii, 6 fl. 
dr. rectified spirit; digest together, 
filter ; to filtrate add 1 dr. oil of cin¬ 
namon, 1 dr. powdered wliite sugar, 2 
fl. dr. rectified ether, | dr. oil of nut¬ 
meg, I dr. essence of ginger; after 
sha^ng and a few days’ repose, deewt 
the clear. 

iteri:.—(1) 4 dr. resinous extract 
of yellow bark, fl. oz. rectified spirit, 
I fl. oz. tincture of orange-peel, 1 fl. 
dr. acetic acid ; digest a week. 

(2) ^ dr. quinine disulphate, 2 dr. 
resinous extract of bark, 2 fl. oz. recti¬ 
fied spirit; digest a week. 

Seef. —(1) 1 lb. lean beef chopped 
small, I pint ^ter ; put into large 
bottle and sh^e violently } hour; 
straon the liquid into a ; boil the 
solid residue in 1 pint water for 20 
minutos; strain, and add the liquid to 
the previous cold infusion; evaporate 
to consistence of thin syrup, add salt 
wd spice to taste, and while boiling 
hot pour into cans or (previously 
heated) bottles, hermetically seal, and 
store in a cold place. 

ChmpAor.—^1) 4^ oz. cleui cam¬ 
phor dissolved in 1 gal. rectified 
Hjniit. 

(2) 13 fl. dr. tincture of canmhor, 
^ fl. dr. tincture of myrrh, 18| fl. dr. 
rectified sfirit. 

(3) 1 dr. camphor dissolved in 2| oz. 
reottfed spirit; add } oz. water. 

(4) 1 or, powdered camphor dis- 

in 12 fl. oz. water saturated 
with oarboxno acid w. 

AlWce. 

lb. lesser cai^ 


mom seeds ground in a pepper-mill, 
1 gal. rectified spirit of wine; digest 
for a fortnight, press, filter. 

Ca$9ia. —As Allspice. 

Cayenne. —(1) 3 lb, recently-dried 
capsicum pods, 1 gal. rectified spirit; 
digest 14 days, press, filter. 

(2) 1- oz. ciiyenne pepper, 1 pint 
brandy ; digest, press, filter. 

Cdrry. —oz. bruised celery seed, 
1 pint proof spirit; digest 14 days, 
strain. 

Chamomile. —(1) As Allspice. 

(2) 1 lb. sliced or Ixiiised gentian 
root, ^ lb. dried orange peel, 1 gal. 
proof spirit, fl. oz. osseutud oU of 
cliamomile ; macerate a week. 

(3) ^ lb. quassia wood may replace 
the gentian and orange peel. 

Cinnamon. —(1) As Allsfnce. 

(2) 5 oz. cinnamon, | pint rectified 
spirit, } pint water ; digmi a week, 
strain. 

Cloves. —(1) As AUspee. 

(2) 3| oz. te'uised cloves, | pmt 
proof spirit, \ pint water; digest a 
week, strain. 

Cochineal. —2 oz. cochineal, 2 oz. 
subcarbonate of potash, 2 oz. potash 
alum, 2 oz. cream of tartar, 20 oz. dis¬ 
tilled water. Boil the corneal and 
potash together for about 10 minutes, 
then stir in gradually the cream of 
tartar and alum ; strain tlirough mus¬ 
lin, and afterwards filter through 
paper. To the filtrate add | lb. 1<^ 
sugar and dissolve with gentle heat. 

Coffee. —4 oz. coffee, 2 oz. chicory, 
1 oz. caramel (burnt sugar); prepved 
by ponxilatiun of the coffee with boiling 
w^ter gently and quickly evaporated 
to I or I its bulk, adding a thick 
aqueous extiact of the cluooiy and 
syrup of burnt suf^ so as to give iixe 
whole a treacly consistenoe. 

Coltsfoot. —(1) 1 oz. tolu balsam, 

I 3 oz. rectified spirit, 3 oz. compouDd 
tincture of benzoin ; dissolve; in a 
few days decant the clear. 

(2) 1 CHS. tolu balsam, 1 oz. com¬ 
pound tincture of benzenn, 2 oz. raotl- 
fied spirit. 

DUl. —(1) As Allspoe. 

(2) i oz. oil of dill I os. extract cl 
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dill, 1 oe. Halt of tartar, 1 pint recti* 
fied HfMrit ; digest, htrain. 

Pcnncf. ■ Ab AllKpice. 

Oiiigcr. — (1) 5 oz. bruised un¬ 
bleached Jamaica ginger, 1 pint recti¬ 
fied spirit; digest a fortnight, press, 
filter. 

(2) Ah (1) with addition of very 
little essence of cayenne. 

(8) 12 lb. best unbleached Jamaica 
ginger in coarse pow<ler digcsteil in 
2^ gal. rectified spirit for 14 days ; 
the expressed and stntined tincture is 
reiluced by distilla.tion in a steam or 
water bath to 1 gal., cooled, transferred 
rafndly to stoppered Inttles, and fil¬ 
tered. 

(4) Equal parts best unbleached 
Jamaica ginger in coarse powder, and 
silicious sand, sprinkled with enough 
rectifie<l spirit of wine to perfectly 
moisten ; after 24 hours the moss is 
placed in a percolator, and after re¬ 
turning the first runnings 2 or 3 times, 
the receiver is clianged, and more 
rectified sfurit is (Mured on gradually 
and at intervals as required, until as 
much essence is obtained os there lias 
been ginger empkiyed. 

(.5) Causes no turbidity with water 
or syrup. 1 lb. finest Jamaica ginger 
in powder, macerated in 8 oz. rectified 
spirit fur several hours ; add more 
spirit, and percolate to 16 oz. ; odd 
2 uz. heavy carbonate of magnraia, 
iigitate, and add 24 oz. water; shake 
well, and filter. If the filtrate is 
turbid, shake up with more magnesia, 
and filter again. It becomes turbid 
agiun after a few days’ rest, but on 
filtering continues clear. (Thresh.) 

(6) Xb (6) entails a Iims of active 
principle in the magnesia precipitate. 
Thresh nves the following modifica¬ 
tion : ts^e 1 {fint strong tincture (1 to 
1) finest Jamaica ginger ; add in small 
portions at a time finely-powdered 
slaked lime, slu^mg vigorously after 
each addition until notli^ further is 
preci{ntAted; throw the whole on a 
filter, and pass proof 8;Hrit through the 
residue until the product measures 
2 pints. Add dilute sulphuric acid 
drop 1^ di^p until the rich yellow 


colour of the tincture suddenly dis¬ 
appears ; let stand 24 hours, filter, 
dilute with water to 4 pints, shake 
with a little powdered pumice or 
silica, and filter at 32° F. (0° C.) if 
possible. 

//mdocAr.—(1) 1 dr. oil of lavender 
(Mitcham), 1 uz. camphor, 4 oz. liquor 
ammonuc, 1 pint rectified spirit; dis¬ 
solve. 

(2) 2 Ib. spirit of camphor, 4 cme. 
strong water of ammonia, ^ oz. essence 
of lemon. 

I/mK —26J oz. new hops (rubbed 
small), 1 qt. proof spirit; di^st 24 
hours, then distil 1 pint over (quickly), 
and set the distillate aside in a corked 
bottle ; to the residue add 1 pint 
water, boil 15 minutes, cool, express 
the liquor, straiu, and evaporate as 
(juickly as possible to dryness by a 
water bath ; powder the residue, and 
add to the distilled spirit; digest a 
week, and filter. 

Ltnioti. —(1) 1 fi. <w. fresh oil of 
lemons, 8 fl. oz. alcohol (strongest 
fiavourlesB rectified), ^ oz. exterior 
yellow rind of lemons (fi^sh); digest 
48 hours, and filter. 

(2) ^ lb. yellow peel of fresh lemons, 
1 pint spirit of wine; digest for a 
week, press, and filter. 

(3) 1 lb. yellow peel of fresh lemons, 
I gal. boiling water; infuse 1 hour, 
express the liquor, boil down to j^t, 
cool, and add \ oz. oil of lemon dis¬ 
solved in 1| pint spirit of wine; mix, 
and filter. 

(4) Soluble essence: oz. essence 

of lemon, 6 oz. rectified spirit of wine, 
3 oz. pure glycerine, 4 oz. pure phos¬ 
phate calcium ; mix essence of lemon, 
spirit of wine, glycerine, and 8 oz. of 
Stilled water, agitate briskly in a 
quart bottle for 10 minute, and now 
introduce phenphate of calcium, and 
again shake. Put in a filter and let 
it pass through twice. Now digest in 
filtrate fco* 2 or 3 days, oz. fresh 
lemon peel, and again filter. 

Lovage.^2 oz. lovage root, 1 oe. 
lovage seeds, 10 oz. reotified spirit; 
digest a wedc, and filter. 

iVutoup.—As All8(Boe. 
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Orofi^c.—(1) Ab lemon. (2) 4 oz. 
fresh yellow rind of omnge, ^ pint 
rectifi^ Bimt, | {nnt mter ; digest 
for a week, press, filter ; add 1 qt. 
Bberry, 

(3) In the ‘ Jouiml of Pharmacy,’ 
Mr. M. Bond describes an improved 
method of preparing this extract as 
follows : sweet orange peel, in moder¬ 
ately fine powder, 16 oz. ; glycerine, 
3 fl. oz.; al(x>hol, water. Having 
mixed 14 fl. oz. alcohol with 2 fl. oz. 
glycerine, the peel is moistened in a 
Wedgwood mortar with 12 fl. oz. of 
this mixture. After standing 12 hours 
percolation is conducted in the usual 
manner. The percolation is finished 
with a mixture of 2 parts alcohol and 

1 pMt water. Reserving the first 14 fl. 
oz., add 1 fl. oz. of glycerine to the 
remainder, evaporate to 2| fl.oz., which 
mix with the reserved portion. The 
authcn* describes this preparation as 
possessing all the voma of the orange 
peel. 1 fl. oz. mixed with 15 fl. oz. 
of syrup gives an excellent syrup 
aurant. quite clear. By adding to a 
pint of simple syrup 4 fl. dr. of the 
extract, and a few drops of solution 
of dt^ add, a most delicately 
flavoured and unfermentable syrup 
for mineral waters is |Bt>duced. 

Oil of almonds, 3 dr. ; 
pineaj^e oil, 8 dr. ; tar^c acid, 
% dr.; alcohol, 80^, {nnt. 

Pear, jargirndU. — The essential 
flavouring ingredient in this fruit is 
amyl acetate. 

Pennjfropal.^-^AB Peppermint. 

Pqppemunf.—{1) 1 oz. oil of pep< 
penmnt, 4 oa. rectified sprit; mix. 

(2) To (1) add | oz. hwh of pepper¬ 
mint, or parsley or spinach leaves 
(prenrably one of the first two), digest 
a week, or until suf^ently 
odoured; 10 or 12 gr. sap green 
rubbed up wi^ a teaspoonfuJ of hot 
Water, is also used for colouring. 

(1) Pineapple essence, 

2 a %4 dtric addj 1 oz.; alcohol, 80^, 
2p^. 

(2) 1%^ liiientlal iUvouring ingre- 
4m'ln tins finnt Is ethyl butyrate. 

BIgest 1} oz. sHoed 


quassia in 1 pint of proof spirit for 
10 days, and filter. 

(2) l^ual parts powdered quassia 
(sprinkled with a little rum) and 
“foot” sugar, reduced to the consiB- 
tence of a semifluid extract by the 
addition of a few spoonfuls of water. 

(3) 1 oz. powdered quassia, 2 oz. 
burnt sugar colouring, well stin^ to¬ 
gether. Used as fraudulent substitutes 
W hope. 

Quines.—The essential flavouring 
ingredient in this fruit is ethyl pelar- 
gonate. 

Quinine. — oz. disulphate of 
quinine, ^ pint rectified spirit; digest 
with warnitli, gradually dropping in 
a little dilute sulphuric acid (avoiding 
excess), and constantly plating untii 
the whole is dissolved. Every fi. dr. 
contuns 8 gr. ilisulphate of quinine, 
or about 10 gr. of the neutral sulphate. 
If more sulphuric acid is added than 
suffices to dissolve the salt (Le. convert 
it into a neutral sulphate), the solution 
is apt to deposit part of it on keeping, 
owing to the g^ual formation of 
ether by the action of the excess acid 
on the alcohol. 

Raspberry .—Raspberry essence, 3 
dr. ; tincture of orris, } oz. ; citric 
acid, ^ oz.; liquid carmine, 15 drops; 
extract rose, | oz.; alcohol, 80^ 
} pint. 

Rennet ,—For the preparation of 
concentrated solutions, only dried 
calves’ stomachs are suitable, and 
those which have been blown out with 
air and dried as quickly as posable are 
best. The sm^ stomachs the 
youngest animals are richest in fer¬ 
ment. Fresh stomachs are useless Rx 
preparing a ccmcentrated eesenoe, as 
th^ yield a thick jelly whick, by 
filtoing, gives only a small quanti^ 
of liquid. Concentrated extract nw- 
pared from stomachs under 14 osys 
IS light yellow in colour, whilit Uuit 
prejored afto* 6 to 8 months' stonge 
of the stomachs is daik brown, fra 
reaults from slight decay of the 
stomach, and as the ookmr ^ea n^ 
affect the usefulness of the prodo^ it 
is advisable to use stomaohi wMik fafT* 
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been stored for at least 3 months. The 
portion of the stomach without folds, 
the portio pylorica^ is cut away, as it is 
poor in ferment. 

Acid liquids are usually employed 
fw extracting, as they seem to produce 
richer eolutious, but this is only be¬ 
cause they act more quickly at first 
tlian water alone. Hydntchloric acid, 
containing 0*1 and 0*2 per cent, of 
acid, in 2 days gave extracts twice as 
rich in ferment as an aqueous one; but 
after 8 days all 3 solutions were equally 
strong. A little thymol was added to 
prevent decoui|)ositiou (luring the ex* 
penment. When the temperature is 
raised to 86''-95‘^ F. (30'^-35® C.), 
water acts more rapidly than the acid, 
and the solution is richer than tliat 
produced by acid at the ordinary tern* 
peraiure. 

Attempts were made to produce con> 
oentratecl solutions by means of dilute 
acids, but without success. A 0*3 
per cent, solution of salicylic acid gave 
a liquid which was quite fresli ^ter 
12 montlis, but after only 2 mouths its 
activity had fallen ofi* to the extent of 
oue-half. 

A series of experiments made with 
solutions of common salt containing 
fix)m 2 to 2fi per cent, shows tliat 
solutions contiuning 8 to 6 per cent, of 
salt yield the liquids richest in ferment, 
and captil)lc of the Iiighest degree of 
concentratitip. 

This property of dilute salt solutions 
uepeuds ou the fact, made known by 
Graham, that common salt is a very 
easily diffusible substance. Organic 
acids in comlnnation with common salt 
are no better extraction agents than 
the salt alone; 6 per cent, solutions of 
sodium or potassium sulphate are 1^ 
efficacious than the si^me strength of 
salt solution. Potassium chloride be¬ 
haves in much the same manner as 
common salt; an excess of tlie potas* 
slum chlorate, however, neither acts 
as efficiently as »* preci|ntatmg agent 
Qor as a preventive of d^mposition. 

80 to 80 grm. of calf's siomaoh, 
steeped for 6 davs in 1 litre of a 6 pw 
cent, solution of oommon salt »t ora* 


uaiy temperatures, yield a eolutmn of 
which 1 vol. will coagulate 10,000 voL 
of new milk at a temperature of 95®F. 
(36°C.) in 40 minutes. If the filtered 
solution is treated with 60 to 90 grm. 
more of stomach, a dilution of double 
strength is obtained; another repetition 
gives a solution 3 times the strength of 
the original. 

To prevent decomposition, about 
0*3 per cent, of thymol may be added 
to tlie concentrated rennet extract 
solution. Possibly a slight taste due 
to this may be detected in the finest 
cheese, but for the same reason oil of 
cloves is much more objectionable. 
Boric acid is ou all accounts the b^t 
antiseptic to employ, and solutions to 
which it has been added may be kept 
in covered v^sels for months. {See 
I’BESERVINO.) 

All extract solutions lose strength 
on keeping; during the first 2 montlu 
the solution may bm>me 30 per cent, 
weaker, then the sU'ength remains 
nearly constant for 8 months in the 
case of a solution of 1 :18,000. Alco¬ 
hol is almcMit as good an antiseptic as 
boric acid, if the solution be preserved 
in well-stoppered flasks. 

Detailed experiments show that the 
time required to coagulate milk is in- 
veraely proportional to the strength of 
the extract solution. From this the 
strength of a solution can be deter¬ 
mined by adding 1 c.c. to 1 litre of milk 
at 95° F. (36° C.), and notitg tiie time 
required to coagulate the milk: this 
time multiplied Icy 10 gives the time 
for the proportion 1:10,000. (H. 
Sohxlet.) 

Rhvharh.’^h os. ibufaarb powder, 
5 oz. silicious sand, 1 put proof spirit; 
extract by displacen^nt. 

Jloyal€,’-A0 gr. ambergris, 20 gr. 
musk, 10 gr. civet, 10 gc. carbonate 
of potash, 6 drops oil of cinnamon, 4 
drops oil of rbomum, 4 drops otto of 
roses, I pint rectified 8|mt of wine; 
macerate 10 days m* longer. 

Sarstaparil/a. —(1)2| lb. sarsaparilla 
root (best red Jamaiaa) carefully deom*- 
ticat^, the bark reduced to coarse 
powder. Digest for 7 to 10 da^ in | 
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pint sherrj and } pint rectified spirit, 
with frequent agitation ; the essence 
is expressed, and in a week the clear 
portion is decanted from the sediment. 

(2) 10 ox. bruised sarsapu^illa, 6 
pints distilled water; macerate at a 
temperature of 120° F. (49° C.) for 6 
hours, and strain; rep^t with the 
same quantity of fresh water; mix the 
liquors, and evaporate in china vessels 
at 160° F. (71° C.). 

(3) 2| lb. bark separated from sarsa- 
papilla root, exhausted with water as 
(2); the liquid is evaporated as quickly 
as possible in a water bath to 16 £1. oz. 
and when cold mixed with 4 fl. oz. 
rectified spirit. 

(4) 8 oz. bruised sarsaparilla, q.s. 
hot water; exhaust the root by sue* 
cesaive macerations, unite the liquors, 
and evaporate to 10 fi. oz.; strain, and 
add when cold 4 fi. dr. each alcohol 
(0*842) and tincture of gmuacum and 
mezereon, 1 fl. oz. wlute wine, 12 
drops oil of sassafras, 2 dr. extract of 
liquorice; agitate, and after repose de¬ 
cant as before. 

Savoury (1) 4 oz. black 

pepper, 3 dr. powdered turmeric, 1| 
dr. coriander seeds (all ground), fi. 
dr. oil of {fino^nto, | dr. each oils of 
nuim^, cloves, cassia, and caraway, 
1 pint rectified spirit; digest with agi¬ 
tation for a fortn^ht. 

(2) 3 oz. black pepfier, oz. all¬ 
spice, ( oz. e^h nutmegs and burnt 
sugar, 1 dr. each cloves, cassia, cori¬ 


VaniUa .— (1) 2 <». vanilla beans 
(cut small), 1 pint rectified sfmt of 
wine; macerate one month, and 
filter. 

(2) This flavour is familiar as a result 
of its presence in chocolate, ices and 
; other confections. The actual source 
I is the pod m* fruit of the vanUla plant. 

' Cl<»e inspection of these shows them to 
! be covert with a white efflorescence ; 
' this consists of the essential principle 
of vanilla, which has exuded and crys¬ 
tallised. To this body the name of 
i vanillin has been given. Vanillin 
constitutes about 2 per cent, of the 
pod, and like many other flavouring 
; and odoriferous su^taoces is an alde¬ 
hyde in compotition. To obtain the 
flavour of vanilla in the most Uiorough 
, and efficient manner there is probably 
no simpler method than to powdw the 
pods themselves withsugaras a diluent, 
say I nirt of vanilla to 9 jiarts of sugar. 

: The objection to this is that in light- 
coloured cakes and ices the appearance 
of what look not unlike particles of 
snuff scattered throughout the sub¬ 
stance is unsightly. To opiate this, 
, a tincture or essence of vanilla may be 
; prepared by macerating the vanil^ in 
alcohol and filtering from the in* 

I soluble matter. The solution thus 
obtained yields all the flavouring 
: bodies of the pods without the pre¬ 
sence of the objectionable solid por¬ 
tion. , 

! Vanillin is one of those su1«Ud<»b 


ander, and caraway seeds (all liruised 
or ground), 1 pint rectified spirit; di¬ 
gest with agitation for 14 days, press, 
and filter. 

5oap.—-4 oz. CTastile soap (in shav¬ 
ings), I pint proof spirit; dissolve, and 
add a Httiie perfume. 

Sovji Herht .—1 oz, each lemon 
thyme, winter savory, sweet marjoram 
and sweet basil, } oz. each eschalots 
and lemon-peel, ^ oz. Wuised 

celery seed, 1 pint {H'oof spirit or 
braih^; digest for 10 to 14 days. 

BpraMi-^K decoction of the yming 
tbps «f ^ black spruce fir, eveqwratea 
tb the oossistenoe of a thick syrup. 
'Used to Bake spruce beer, etc. 


which lias boon artificially prepared, 

I the process usually adopted being tliat 
of subjecting eugeiiol, the essential 
: constituent of oil of cloves, to a pro- 
I cess of oxidation. Whon thus pre¬ 
pared and thorougfily purified, vumlin 
! consists of a white crystalline matter 
! of an intense i^nilla odour. It is im- 
i portant that the vanillin should be 
j thoroughly freed from tlie oil of blovee 
; from which manufactured, or else the 
substance is liable to have itself a 
! distinct odour and taste of dovta. 
Vanillin is liable to adultemU<m with 
various tuurmless but valueless tmb- 
sbaoces, the presence or almenoe of 
which can be detenniDed hs aadyde. 
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The manufacturers point out that a 
mixture of 2^ per cent, of vanillin in 
sugar is equivalent in strength to the 
vanilla pod itself. As the e(}uivalent 
of the confectioner’s “vanillasugar,” 
they recommend that 2^ per cent, 
vanillin sugar sliuuld be taken in the 
same quantity as would be taken of 
vanilla itself. Vanillin forms a very 
i^ful substitute for vanilla, and from 
its greater cheapneui is somewhat ex¬ 
tensively used. It is doubtful, how¬ 
ever, whether for the most delicate 
davotuing purposes it can l)e considered 
a rmnplcie sulititute for true vanilla. 
While undoubtedly, vanillin is the 
cliief and predominant flavouring in¬ 
gredient of vanilla, yet it is proljable 
that 11161*0 are traces of other flavour¬ 
ing matters present, and the flavour of 
the p(Kl is therefore that of vanillin, 
pftM such arlditional flavours as are 
given by these other bodies, wliich are 
alwent in artificial or synthetic vanillin. 

Beverting a moment to the essence 
of vanilla, while the liest is prepareil 
from fresh pods, inferior qualities con¬ 
sist of tinctures made from the almost 
exhausted residue, which are subse¬ 
quently fortified by the addition of 
artificial vanillin. 

Water /'cnnc/.—l oz. water fennel 
seed (fine - leaved water hemlock, 
bruised), 4 fi. oz. proof spirit; digest. 

Westphalian. —(1) 3 dr. taa*, 2 oz. 
sugar colompng, 1 pint hot crude 
pyroligneous acid ; agitate constantly 
for 1 hour, and after repose decant 
the clear portion. 

(2) I oz. Barbadoes tar, 1 02 . burnt 
sugar, 1 oz. common salt, J pint strong 
pickUng vin^ar, J pint port or elder 
wine; digest as before. Used to 
impeul a smoky flavour to meat, fish, 
etc., by brushing over, or adding a 
little to the brine in which tliey arc 
pickled. 

ITorwfcieood.-—(1) 4 oz. extract of 
wormwood, 1 oz. oil of wormwood, 
1 }nnt rectified sjmt; digest a week, 
and filter. 

(2) 1 fant tincture of wormwood, 
6 dr. salt of wormwood, 1 dr. extract 
of wormwood ; digest m before. 


Fruit £sseac«8» Artificial.— 
Kletzinsky published years ago formu¬ 
las for 15 fruit essences, which were re¬ 
published l^ several journals. Some of 
these formulas were again produced in 
the ‘ Confectioner’s Journal ’ without 
any alterations, except that in the es¬ 
sence of apple the quantity of oxalic 
acid was reduced from 1 to | part, and 
glycerine from 4 to 2 parts; in essence 
of luspberry the succinic acid was 
entirely omitted, and essence of peach 
was directed to lie made of 2 oz. oil of 
bitter almonds, 1 oz. acetic ether, and 
2 pints alcohol; but the latter product 
has evidently the flavour of peach 
kernels accompanied by a slight fruit 
odour. The flavour of peach fruit may 
be imitated by using 5 parts each 
acetic-butyric and amyl-acetic ethers, 

J (oT less) of methyl-salicylic ether (oil 
of winttTgreen), 2 or 3 parts oil of 
bitter almonds, and 80 or 100 of 
alcohol. 

Kletzinsky’s formulas for the ex¬ 
tracts of strawberry and raspberry are 
much improved by adding 10 to ^ per 
cent, of tincture of orris root. If 
desired, the rather acrid taste of this 
tincture may be removed by preci|M- 
tating ihe resin, and if solution of lead 
acetate is used for this purpose, the 
filtrate should be carefully freed from 
any excess of lead by sulphuretted 
hydre^n, or by agitation witli solution 
of Bn<lium sulphate, which salt, bei^ 
insoluble in the alcoholic liquid, will 
not impart its peculiar saline taste. 
The tincture of orris may probably be 
conveniently replaced by an alcoholic 
solution of the oil of orris, which has 
been an article of commerce for some 
years past. 

Since several very important errors 
had crept into the formulas of Klet¬ 
zinsky as first published, some of 
which are, however, readily cmrect^, 
it has been thought best to republish 
all the formu^ from Wittstein’s 
‘ VierteljahrwBchrift,’ xvi. p. 268. 
These Tormulas are given in parts by 
measure for 100 parts alcohol, and 
whenever acids are used, thev are to 
be previously dissolved in alcohol 
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AfjAc. —Aldehyde, 2 parts ; chloro* 
form, acetic ether, nitrous ether, and 
oxalic acid, each 1 ; glycerine, 4 ; 
amyl-valerianic ether, 10. 

Apricoi. —Butyric ether, 10 ; valeri¬ 
anic ether, 5; glycerine, 4 ; amylic 
alcohol, 2 ; arayl-butyric ether, chloro¬ 
form, cenanthic ether, and tartaric acid, 
each 1. 

Banana. —Consists usually of buty¬ 
ric ether and amyl-acetic ether, equal 
parte, dissolved in alx>ut 5 pu'te alco¬ 
hol. 

Blackberry .—^Tincture of orris root 
(1 to 8), 1 pint; acetic ether, 30 drops ; 
butyric ether, 60 drops. 

Block Cherry .—Benzoic ether, 5 ; 
acetic ether, 10 ; oil of persico (peach 
kernels) and benzoic acid, each 2 ; 
oxalic acid, 1. 

Cherry .—^Benzoic ether, acetic ether, 
each 6 ; glycerine, 3 ; conanthic ether 
and benzoic acid, each 1. 

(Sirrant .—Acetic ether,tartaricacid, 
each 5 ; benzoic acid, succinic acid, 
benzoic ether, tddehyde, and osnanthic 
acid, each 1. 

Grape .—(Enanthic ether, glycerine, 
each 10; tartaric acid, 5; succinic 
arid, 3; aldehyde, chloroform, and 
formic ether, each 2, and methyl-sali- 
igrlic ether, 1. 

ZeOTon.-^il of lemon, acetic ethw, 
and tularic acid, each TO ; glycerine, 
6 ; aldehyde, 2; chloroform, nitrous 
ether, and succinic etlier, each 1. 

if(S^.->Sebacyiicether, 10; valeri¬ 
anic ether, 5 ; glycerine, 3 : butyric 
ether, 4 ; ^dehyde, 2 ; formic ether, 
1 . 

NecUirine. — Extract of vanilla, 2 
puts; essence of lemon, 2; essence 
of pineapfde, 1. 

Ore^ngt.-^^Oiti of orange and gly¬ 
cerine, each 10 ; aldehyde and ehloro- 
form, each 2 ; acetic ether, 5 ; benzoic 
ether, formic ether, butyric ether, 
amyl-acetie ether, methyl-salicylic 
ether, and tartaric arid, each 1. 

i’socA-r'Formic ether, valerianic 
4ther^ butytk ether, acetic ether, gly* 
eeriae, and ril of persioo, each 5; 
i^riiyde a^t^ylio alcohol each 2; 


P«xr.—>Acetic ether, 5 ; amyl-acetic 
ether and glycerine, each 2. 

Pineapfie. — Amyl-butmc ether, 
10; butyric ether, 5 ; glycerine, 3 ; 
aldehyde and chloroform, each 1. 

Plmn. —Glycerine, 8 ; acetic ether 
and aldehyde, each 5; oil of persico, 
4 ; butyric ether, 2 ; formic ether, 1. 

Raepherry .—Acetic ether and tar¬ 
taric acid, each 5 ; glycerine, 4 ; alde¬ 
hyde, f(»mic ether, benzoic ether, 
butyric ether, amyl-butyric ether, 

I acetic ether, cenanthic etW, methyl- 
! salicylic ether, nitrousiether, sebacylic 
ether, and succinic acid, each 1. 

Stratofierry. — Butyric ether and 
acetic ether, each 5; unyl-aoetic 
ether, 3; amyl-butyric ether, and gly¬ 
cerine, each 2 ; formic ether, nitrous 
ether, and methyl-salicylic ether, each 
1 . 

The different manufacturers ol e^i- 
firial fruit essences doubtless prepare 
them by formulas of their own, and 
this explains the difference in the 
I flavour, which is particularly notice¬ 
able on largely during them with 
I water. If the eesences Itove been {n«- 
I pami with a dilute alcohol, their odour 
i is more prominent, and they are ap¬ 
parently stronger; but on mixing a 
small quantity with a larf^ amount of 
water in given proportions, the true 
flavouring strengUi may be better dis- 
cerned. 

The red colour of strawberry and 
raspberry essences is produced ani¬ 
line red (fuchsine), the bluish tint of 
which is conveniently neutralized a 
little caramel. If caramel alone is 
used for colouring essence, a yellow 
or brown colour is obtained, according 
to the quantity used. (Ifaisoh,' Amer. 
Jl. Pbarm.*) 

Sxtracte are preparations of v%fg6- 
table juices obtained by expression, 
decoction, or infusi<m, and evapozatea 
down to a solid or semi-solid oonriat- 
eno«. Thty are distinguish, aoocrdf 
ing to thrir solvmite, as aqueona or 
watery, alcoholic, spirituoas ^ 
u.p. spirit), acetic {^ute emulated 
water), and etfamwl Fluid extceots 
are those evaporated only to a lldll 
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syrupy consistence, and mixed with 
I to ^^jTolume of rectified spirit. The 
terms simple and compound distinguish 
whether one cn* more substance has 
been extracted. 

The process of (ireparing pharma¬ 
ceutical extracts divides itself into two 
operations—obtaining a solution of 
principle re(|uired, aiid evaporating 
tlukt solution to a dense consistence. 
The first step is to reduce the solid 
substance to a slate tliat will admit of 
its complete exhaustion by the solvent. 
This exhaustion is effected by diges- ^ 
tion, displacement, decoction, or ex- i 
preesion, and the ncsultiug solution is 
carefully filtered. 

The elimination of the excess water 
in order to Wing the solution to the 
desired consistence, is usually per¬ 
formed by evaporation. This may be 
conducted in an o{)en sliallow pau, in a 
water-bath, in a <louble-jacketed {lan 
heated by steam, or in a vacuum-pan. 
The firat method is objectionable from 


cation of the »orhetUre, or ice-cream 
freezer. The freezing mixture may 
be ice and salt, or ice and calcium chlo¬ 
ride. As the congelation progresses, 
the ice-cake is removed broken up and 
I pressed, t4> separate the mother-liquor 
I as completely as possible, which is 
I finished by evaporation in shallow 
dishes. 

' Kxtracts should be preserved out of 
! contact with the air as soon as they 
are prepu^l. When in pots the 
inner suriace of the bladder used to 
tie them down should be moistened 
with a few drops of oil of cloves or 
creosote. Hard extracts may be kep^ 
in gut-bladders, covered over in stone 
The essential qualities a good 
1 extract are : (1) Fr^om from grit 
' and complete solubility in 30 parts of 
, the solvent used in its preparation, 

' forming an almost clear solution ; (2) 

I projjer coimistence and uniform colour 
1 and texture. Extracts should be 
j rejccte<l as worthless when over 6 


the danger of mciueration ; the second ' 
is good If I part of salt be added to the 
water in the bath, raising its boiling- 
point nearly 7° F., and thus ensuring 
an internal temperature of fully 
212® F. (100° C.). Steam-jacketed 
pans are commonly used on large 
scale ; extracts prepared in vacuo are 
found to be much superior to the ordi* j 
nanr articles. 

For several reasons, all these pro- I 
cesses woui^ seem to be inferior to I 
that introduced by Prof. Herrara, 1 
whose observations satisfiod him that, 1 
when t^e water partially congeals, the 
dissolved princi^eB remain in solution 
in the mother liquors, and that 2 or 3 
congelation^ are generally sufficient 
for obtaining the solutions concen¬ 
trated enough to finish the extract by 
exposure upon {^tes to the heat of 
the sun, or in a drying closet heated 
to 86° F. (80° C.). Extracts prepared 
by thtf method accurately rejn^nt 
t^ properties of tbo plants, and those 
principles which are changed or volati- 
iised Dy the influence of heat ramain 
unaflected. The apparatus required 
is very simple, beiug muuly a modifl- 


months old. The following are some 
of the chief kinds. 

JooniU'. —(1) Bruise 112 lb. fresh 
leaves and flowering tops, press out 
the juice, heat it gr^uaUy to 130° F. 
(54|° C.), and separate the green 
matter by a calico filter. Heat the 
strained liquor to 200° F. (93|° C.) to 
coagulate albumen, and again filter. 
Evaporate the filtrate by a water bath 
to the consistence of a thin syrup; add 
the green colouring matter previously 
separated, and, stirring the whole 
leather assiduously, evaporate at a 
temperature not exceed!^ 140° F. 
(60° C.) to a consistence. 

(2) Beat the fresh leaves of aconite 
to a pulp, and express the juice; sub¬ 
ject the r^due to percolation with 
rectified spirit until latter passes 
through without being inater^y 
colour^; unite the expressed juice 
and the percolated tincture, filter, dis¬ 
til off the spirit, and evaporate in a 
vapour or a water bath to a proper 
consistence. 

(3) The juice is exfxessed from Um 
fresh herb, which is then sprinktod 
wiUi about } of its weij^t of water, 
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and again pressed; the mixed and 
strain^ liquid is evaporated in a 
vapour-bath at 122'^ to 140® F. (50°- 
60° C.)» to about jjf; to this as soon as 
cold, an equal weight of spirit (sp. gr. 
0*900) is added; and after frequent 
agitation for 24 hours, the whole is 
filtered, with fntsssure; the marc is 
treated with fresh spirit (equal to 
about i that first used) and again 
pressed ; the mixed liquors are filtered 
and evaporated, as before, to the pro¬ 
per consistence. 

(4) Ammoniated.—1 dr. extract of ! 
aconite, 10 or 12 drops strongest liquor 
of ammonia; mix. 

(5) Dried.—The expressed juice, 
atnuned through a sieve or coarse linen, 
is at once exposed in eairthen dishes, in 
layem of about 2 lines deep, in a stove 
or current of dry air, to a temperature 
ranging lietween 95° and 104° F. 
(35°-40° C.), until reduced to dryn^. 
The dried extract is packed in bottles. 

(6) Saccharated.—4 oz. extract of ' 
aconite, 1 oz. sugar of milk in powder ; 
mix; dry the mass in a warm place, 
adding sugar of milk q.s. to make the 
whole equal in wdght that of the ex¬ 
tract UB^ (4 oz.). 

(1) 1 lb. Barbadoes aloes 
in small pieces, treated with 1 
boiling water for 12 hours, and the 
clear liquid evaporated. 

(2) 1 lb. Socotrine aloes treated ^th 
1 boiling water for 12 hours, and ! 
the clear liquid evaporated to diyness. 

(3) 4 oz. ^oes'(hepatic), 1 qt. water; 
boil fill dissolved ; when cold, decwt 
the clear liquid,and evaporate as before. 

(4) Mac^te powdered aloes in cold 
watw for 48 hours, with fi'oquent agi¬ 
tation, and then evaporate in a water 
bath at a temperature not exceeding 
160° to 166° F. (65^° to 74° C.), until 
a pilular consistence is obtained. 

BdUtdonna. — (1) Bruise 112 lb. 
fresh leaves and tender branches in a 
stone mortar, and press out the juice ; 
proceed as in Aconite (1). 

, _ (^' Express the juice from the 
hrm^ fitnh plant, sprinkle the marc 
wato*, ^4 apply pressure ; 
mix the^jep pr wa o d liquids, filter and ' 


evaporate the filtered liquor in a vapour 
bath to the consistence of an extract. 

Cherry, Wild, —Fluid. 16 oz. wild 
cherry in fine powder, 4 oz. glycerine, 
8 oz. water; mix the glycerine and 
the water, and digest the wild cherry 
in 8 oz. of the mixture for 4 days; 
pack in a percolator, and pour on the 
remaining 4 oz. glycerine and water ; 
when this lias disappeared from the 
surface, pour on rectified sphit (0*817) 
until 12 oz. of fluid have been obtained, 
and set this portion aside. Then per¬ 
colate with spirit until 20 oz. more 
have been obhuned ; evaporate to 4 oz., 
and mix with the reserved portion. 

Cinekmut. —(1) 16 oz. yellow cin¬ 
chona bark in coarse powder, sufficient 
distilled water, 1 oz. rectified spirit; 
macerate the hark in 40 oz. water for 
24 hours, pack in a percolator, and add 
water until 240 oz. have passed 
through, or until the bark isexhausted; 
evaporate the liquor to 20 oz. at a 
temperature not exceeding 160° F. 
(71 °C.); filter, and continue the eva¬ 
poration to 3 oz., or until the sp. gr. 
of tlie liquid is 1 * 200 *, when cold, add 
the spirit ^adually, constantly stirring. 

(2) Ruinous.—^a) 4 oz. any variety 
of cinchona bark in powder, 24 fl. oz. 
proof spirit; prepare a tincture by dis¬ 
placement ; distil off most of the sprit, 
and evaporate the residue to the con¬ 
sistence of an extract. 

(h) 1 lb. Peruvian bark, 4 pints rec¬ 
tified spirit; make 4 pinto of tincture 
by displacement; add water to the 
mass in the percolator; digest and 
obtain 6 pinto of infusion ; disUl off 
the spirit from the tincture, and 
evaporate the infusion to the consis¬ 
tence of syrup, then mix the two, and 
complete the evaporation. 

(c) 2 lb. yellow barb, 4 fl. dr. hydro¬ 
chloric acid, 1 gal. water ; boil, strain, 
and repeat the decoction with fresh 
water and acid; mix the decoctions, 
filter, and agitate with 2| oz. fr'esh 
slaked lime; filter or decant, dry the 
residue, and exhaust with t^.s. hoi al* 
coUol; evaporate the ala>holic tisotore 
to a pilular consistenoe. 

CoheyrUh. — (1) Ckilo^tb pi4p« 
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cot in (neces and the seeds removed, 
simply nmceratcd in cold water for 
36 hours, frequently pressit^ it with 
the hands, and afterwards strongly 
pressing out the liquor, which must 
be strained before evaporating. 

(2) Compound.—(«) 6 oz. colocynth 
free from seeds, 12 oz. extract of 
Socotrine aloes, 4 oz. scannnony or 
resin of scamniony in powder, 3 oz. 
hard soap in powder, 1 oz. cardamoms 
free from cajwules in line powder, 
160 oz. proof spirit; macerate the 
colocynth in the spirit for 4 days, press 
out the tincture, distil off tlie spirit, 
and add to it tlic extract of aloes, 
soap, and scanimou}'; evaix)rate the 
residue by a water Viath to a ))ilular 
consistence, adding the cardamoms 
towards the end of the process. 

(A) 18 lb. Turkey colocjaith boiled 
in alM}ut 20 times its weight of vs'ater 
for 5 or 6 hours ; to the strained decoc¬ 
tion add 40 lb, hepatic aloes, which 
are boiled until dissolved, when the 
solution is decanted. In the mean¬ 
time the colocyntli is exhausted with 
a seoond quantity of water (less than 
the first), and the strained liquor is 
added to the uniUssolved residue of 
the aloes, and boiled for a few minutes; 
after which it is drawn ofT and mixed 
with the first decoction of aloes ; the 
mixed liquors are allowed to stand 
until quite cold (say next day), to 
deposit the ^resinous portion. The 
liquor is decanted or drawn off, and 
set evaporating as quickly as possible ; 
as soon as a treacly consistence is 
arrived at, the whole is allowed to cool 
considerably, and 4 lb. clean moist 
sugar and 10 lb. Castile soap (previ¬ 
ously melted with a little water) are 
add<^; 6 lb. powdered soammony is 
next gi^ually sifted in, the extract all 
the time assiduously stirred by 
a second person. Lastly, the heat is 
further m^erated, and the stirring 
continued until a rather harder con¬ 
sistence is acquired tliun is proper for 
the extract, when the steam is wholly 
sliut off, or the vessel reiuovwl fnmi 
the beat. As soon as the wh(de has 
^>6ooffle luffideDtly cool to preventany 


consid^ble evaporation of the spirit, 

1 qt. essence of cardamoms is expertly 
stirred in, and the extract at once 
(wliilst still warm) put into stone jars 
or pots, and tied or covered over. 

Gentian ,—3 lb. sliced gentian root, 

4 pints temperate dist^ed water; 
macerate for 12 hours, and gently 
express the liquor; repeat the mace¬ 
ration with 1 qt. water for 6 lioure, 
and evaporate the mixed liquors. 

Hellebore .—2 lb, powdered black 
hellebore, ^ lb. salt of tartar, 7 pints 
dilute alcohol (sp. gr. 0*93i>); digest 12 
hours, and express the tincture ; add 
to the marc 7 pints wliite wine ; digest 
for 24 hours, express, mix the tincture, 
filter, and evaporate. 

Jlops. —(1) 8 oz. hop, 15 oz. recti¬ 
fied spirit, 80 oz. distilled water; 
macenkte the hop in the spirit for 7 
days, press out the tincture, filter, and 
distil off the spirit, leaving a soft ex¬ 
tract ; boil the residual hop with the 
water for 1 hour, express the liquor, 
strain, and evaporate on a water bath 
to the consistence of a soft extract. 
Mix the 2 extracts, and evaporate 
at a temperature not exceeding 160° F. 
(71° C.) to a pilular consistence. 

(2) 2} Ib. commercial hops, 2 gal. 
boiling distilled water; macerate for 
24 hours, boil to 1 strain whilst 
hot, and evaporate to a proper conrist- 
ence. 

Jabomndi. —Fluid. 16 oz. jabor- 
andi leaves in moderately fine powder, 
sufficient of alcohol (50 per cent.); 
moisten the powder thoroughly with 
Uie menstruum, |)ack in a conied glass 
percolator, place a layer of 2 in. well- 
washed sand on the top of the cloth 
covering the material, add menstruum 
until the liquid begins to drop from 
the percohvtor; then close the lower 
orifice with a cork, and securely cover 
the percolator; set aside in a mode¬ 
rately warm place for 4 days. At the 
expiration of tliis time, remove the 
cork, and add more menstruum 1^ 
degrees until the material is exhausted. 
Tile first 14 oz. of the percolate are 
reserved, and the remainder evapo¬ 
rated in a water bath, with constant 
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stirring towards the close, to 2 fl. chs., 
and added to the reserved portion. 
If the percolation and eva^ration 
have been properly performed, the 
fluid extract will not require to 1 m Al¬ 
tered. 

Jala/p. —(1) 1 OS5. jalap in coarse 
powder, 5 oz. rectified spirit, 10 <a. 
distilled water ; macerate l^e jalap in 
the spirit for 7 days, press out the 
tincture, Alter, and ^til ofT the spirit, 
leaving a soft extract; again macerate 
the residual jalap in the water for 4 
hours, express, strain through flannel, 
and evaporate by a water bath to a 
soft extract; mix the two extracts, 
and evaporate at a temperature not 
above 140° F. (60° C.) to pUular con¬ 
sistence. 

(2) 2^ lb. powdered jalap; 1 gal. 
rectified B{^it; digest 4 days, and ex¬ 
press the tincture ; boil the marc in 2 
gal. water until reduced to | gal.; fil¬ 
ter the tincture and decoction sepa¬ 
rately, and let one distil wd the other 
evaporate until each thickens ; mix 
the two, and complete the evaporation. 

Juniper. —Mararate jun^r berries 
in water at 77° to 86° F. (25° to 30° C.) 
for 24 hours; strain, repeat the pro¬ 
cess with a fresh quantity of water, 
mix the liquors, filter, and evaporate. 

Halt. —(1) An infusion of malt is 
made in water at 160° to 170° F. (71° 
to 77° C.), drained off without pres¬ 
sure, and evaporated to a hooey-likc 
conasteuce. Tlie quantities are—1 
pint (rushed malt in 3 pints hot water, 
and the infusion occupies about 4 
houn. 

(2) 47} oz. extract of malt, mixed 
with 1 oz. iron pyrophosphate and am- 
numia citrate duirolved in 1} oz. water. 

( 3 ) 6 oz. coltsfoot leaves, 6 oz. 
spotted iuD^<nl, 8 oz. liquorice, 2 lb. 
stoned raisins, 6 gal. old strong ale, 
not ** hopp^ "; down to 4 gal., 
express strongly, and evaporate to 
hoqey-iike consistence. 

oz. lean meat, recMotly 
kiiledr chopped very small; 8 oz. cold 
water*; sbilte well* t(^ether for 10 
mlni&; ^at gradually to Ixiiling; 
tie sigia^ '^tiy for a few minutes ; 


strain through a hair-sieve whilst still 
hot; evaporate to a soft mass. 1 lb. 
meat yields barely 1 oz. (Liebig.) 

Myrrh. —Compound. 2 oz. myrrh, 
2 dr. gum-arabic powder ; triturate, 
add water enough to form a thick 
emulsion, and 4 oz. extract of coiudi- 
grass. 

Nwt Vomica. — AlcohoUc. (1) 
Soften Qux vomica by steam, dry 
rapidly, and reduce to fine powder; 
boil with rectified spirit until ex¬ 
hausted ; strain, distil off the spirit, 
and evaporate to the consistence of a 
soft extract. 

(2) 8 oz. nux vomica seeds, 3 pints 
rectified spirit; expose the seeds to 
steam until softened, then bruise, slice, 
diy, and macerate them in | of the 
spirit for 7 days; express the tincture 
and repeat the maceration with the re¬ 
maining } of the spirit; again express 
the liquid; filter the mixed tinctures, 
distil off the greater p^ of the spirit, 
and complete the evaporation by a gen¬ 
tle heat. 

Opium.—(\) 1 lb. opium in thin 
slices, 6 pints distilled water; macerate 
the opium in 2 piate of the water for 
24 hours; express the liquor. Reduce 
the residual opium to a unif<Mrm pulp, 
macerate again in 2 piuts of tlM water 
lor 24 houra; expr^; repeat the 
operation a thi^ time; mix the liquors, 
strain throi^b flannel, and evaporate 
by a water bath to pilulty consistenoe. 

(2) 1 oz. opium, 1 qt. distilled vine¬ 
gar ; digest 2 days with heat; decant, 
filter, evaporate. 

(3) 4 oz. opium, 4 oz. sugar, 1 qt. 
water; rub together, and keep the 
mixture loosely covered in a warm 
situation, about 70° F. (21° C.), for 10 
days or more ; add 1 qt. cokl wato*; 
next day filter, and evaporate. 

OrrM.--3} lb. orris root (cut small 
and bruised), 4 pints rectified s]:^ of 
wine; percolate several times, and 
lastly filter. 

Pcppki.—O.) 16 oz. capsules ooaiti^ 
powdered, 2 oz. rectified spirit, 
dent distilled water; mix toe eapsdM 
with 40 oz. of the water, stirring ftw*. 
quently for 24 hours; pe« 
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btor; pMA water slowly through until, 
about 160 oz. hare passed; evaporate i 
by a water hath to 20 cmb. ; when cold j 
add the sprit; after 24 hours, filter, 
and evaporate to a pilukr consist¬ 
ence. 

(2) 15 OSS. bruised poppy-heads with¬ 
out the seeds, 1 gal. jailed <listilled 
water; nucerate 24 hours, boil to 
strain, and complete the evapora¬ 
tion. 

TUu. —1 oz. lialsam of tolu, 1 pint 
rectified spirit of wine; digest four 
days, shaking now and again, then 
• filter. 

Quasiia .—1 lb. scraped quassia, 
Builirient <listiUed M'ater; macerate the 
quassia in 8 oz. of water for 12 hours; 
pack in a percolator; add water till 
the qu&itsia is exhausted; evaporate, 
filter before it becomes thick, and i^in 
evaporate in a water bath to a proper 
consistence for plls. 

Bhatany.-^l oz. rhatany in coarse 
powder, 15 oz. cold distiUed water; 
macerate 24 hours in 2 oz. of the 
water; percolate the whole; evaporate 

wAer bath to dryness. 

Mtt6or6.—(1) 8 oz. sliced or bruised 
rhubarb, 6 oz. rectified spirit, 50 oz. 
distilled water; macerate 4 days; 
strain, and set to subside; decant the 
clear, strain, mix, and evaporate to a 
pnpv consistence over a water bath at 
160°F. (71°C.). 

(2) Compound.—3 dr. extinct of 
rhubarb, 1 dr^extract of aloes, softened 
with 4 water; evaporate to an ex¬ 
tract; dry in a warm jdace, and 
powder. 

(3) Fluid.—Mix 8 oz. rhubarb in 
coarse powder, with bulk coarse sand, 
and moisten witii dilute alcohol (sp. 
gr. 0*935 s 13 a.p.) to form a p^y 
mass; in a short time introduce it into 
a percolator, shake until uniformly 
settled, cover witii cloth or paper; 
pour on the rest of the s|[arit (the re¬ 
mainder of 2 pints) until the {xoduot 
has little odour or flavour of the root; 
gentiy eviqporate the tincture to fl. 
oz., and 5 oz. sugar, when the 
whole should measure 8 fl. oz. 

8artapariUa,~-il) Alcoholic, (a) 


16 oz. bruised sarsaparilla, 2 oz. 
bruised liquorice root, 2 oz. rasped 

aiacum wood, 2 oz. sliced sassafras 

rk, 6 dr. sliced mezereon, 7 {nnts 
8pirit(8p. gr. 0*935 = 13u.p.); digest 
14 days, express, filter, evaporate to 
12 fl. oz., ^d 8 oz. sugar; as soon 
as this is dissolved, withdraw the 
heat. 

(6) 16 oz. sarsaparilla, 2 oz. liquorice 
root, 2 oz. sassafras, 360 gr. me^^reon, 
all in fine powder; 4 oz. glycerine, 8 
<». rectified spirit, 4 oz. wat^; macer¬ 
ate in a closed percolator for 4 days ; 
let the percolation commence, and 
finish it by adding diluted alcohol 
(equal volumes of alcohol at 0* 835 and 
water) until 2 pints have been obtained. 
Reserve the first 12 oz., having added 
4 oz. glycerine to the remainder of the 
percolate, which evaporate to 6 oz., 
and mix with the reserved portion. 

(c) 16 oz. Jamaica sarsaparilla cut 
transversdy, 280 oz. distilled water at 
160° F. (71°C.), 1 oz. rectified sprit; 
macerate in ^ the water for 6 bourn, 
and decant the liquor; digest the resi¬ 
due in the remainder of the water for 
6 hours more, mix the liquors, exp'ess, 
and filter; evaporate by a water bath 
to 7 oz., or until it bu a sp. gr. of 
1*130; when cold, add the 

Soammony. —(1) Powdered scam- 
mony exhausted with proof sprit and 
the resulting tincture distilled until 
little but water passes over; the re- 
mrining water is then poured from the 
r^in, which u next well vmshed in 
boiling water and dried at a tempera¬ 
ture below 240° F. (11^° C.). 

Sesma. —(1) Alcoholic. 1 oz. senna 
in powder, 5 oz. rectified sprit; heat 
gradually to boiling *, let cool; in 24 
hours express, strain and repeat the 
process with fresh spirit; distil, and 
evaporate. 

(2) Fluid.—2| lb. senna in coarse 
powder, 66 fl. oz. proof o^t; mace¬ 
rate 24 hours; proceed by disiflao^ 
ment: subsequently add weak s^Mt 
(1 of rectified 8{wt to 3 of water) oatil 
10 pints of tincture is obtaineb; ev»- 
pcKate to 1 pnt, filter, add 2w os. 
sugar and 1 fl. dr. oil of ^^nn^ die- 
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Extracts. 


solved in 2fl. dr. corapi>und spirit of to the above residue of the evaporation, 
ether, dissolving any oleo-rejjiiioup deposit in 

iSquilh. —Acetic. Digest 1 lb. pow- a little rectified spirit, an<i adding it 
der of squills in 3 oz. acetic aci<l, and to the rest; filter, and add sufficient 
1 pint distilled water, with a gentle rectified spirit to make the whole 
heat for 48 hours. Express strongly measure 16 fl. oz. 
without straining; evaporate to a 
proper consistence. 

^ravumium. — (1) Pmjk coarsely- 
powdered stramonium seeds in a per¬ 
colator ; j»88 about their own weight 
of washed ether slowly through; re¬ 
move the ether, and set aside; pour 
over proof spirit until the seeds are 
exhausted; distil off the spirit; eva¬ 
porate the residue by a water liath to 
{ullular consistence. 

(2) 15 oz. stramonium seeds, 1 gal. 
boiling distilled water; macerate for 4 
hours in a vessel lightly covered, near 
the fire ; afterwards take out the seeds, 
bruise them in a stone mortar, and 
return them to the liquor : then boil 
down to 4 pints, strain whilst hut, and 
evafK>rate. 

Taraxtumtii. —Crush fresh dainlelion 
root, press out the juice, and allow it 
to deposit; beat the clear liquor to 
212^^ F. (100° C,), and maintain the -»«cw 

temperature for 10 minutes ; then 
strain, and evaporate by a water bath 
at a temperature not exceeding 160° 

F. (71° C.) to a iK'oper consistence. 

Tobacco, —Alcoholic. 1 lb. tobacco 
leaves, 2 lb. spirit (sp. gr. 0 ‘ 900) ; 
digest in a warm place for some days, 
express strongly, and digest in a 
mixture of 1 lb. each of v^ter and 
sprit (0*900) for 24 hours ; ^in press 
out the liquor and evaporate the 
strained and mixed liquors in a vapour 
at a temperature not excee^ng 
167°F, (r6°C.). 

Fafmon.^iluid. 12 fi. oz. recti¬ 
fied spirit; mix, add 8 oz. valerian 
in coarse powder, digest and percolate, 
adding subsequently sprit (at or near 
poof) until 16 fi. oz. of tincture have 
passed through; let this evaporate 
spontaneously, in a sh^low vessel, 
until ^reduced to 5 fl. oz. ; in the 
meaatinie add fresh spirit to the mass 
in tlw po^solator untfl 10 fl. oz. more 
of the tincttti#are obtained, which add 
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Pettroleum Heating and 
Lighting Appliances, 

THEIR 

CARE AND MANAGEMENT, 

Thrrk are two well-known appliances 
answering to this description, th<^ 
lieing the “Primus Stove*’ and the 
‘ ‘ Wells Light. ” As so many eniiuiries 
come to the e<litor’s notice for informa¬ 
tion relating to the working parts and 
the repair of these types of heating 
and lighting apparatus, particularly 
from the Colonics and remote places, ' 
it is thought that the description of 
their working principle will lie of in¬ 
terest. 

In Isith these appliances the effect' 
is obtained by forcing a mure or less ' 
tine stream of petroleum (or paraffin) 
through a nipple, this combustible 
fluid having first passed iluvugh hot 
tubes wluch causes the oil to b^oroe 
more or less a vajiour, wliicli burns I 
freely (wliich the cold petroleum will j 
not do). The tubes in which tlie ' 
petroleum is thus volatilised into a 
vapour form {lari of the burner, so 
that the heat of the burning material, 
besides doing the work required of it, 
volatilises the petroleum as it ap- 
n*oaches the burner outlet. The 
force which causes the petroleum to 
leave the container or body of the 
lamp, and travel up and through the 
heated tubes to the burner nipple, is ] 
comprised air, air being compressed 
into the body of the lamp where tlie 
petroleum already is. Fig. 100, which 
u a sectional illustration of the 
“Primus” stove, shows this. The 
body of the lamp has a filling cap, 
shown at the left side (through wliich 
the oil is poured as with an ordinary 
Imp) this cap being provided witii a 
small vaive which idlows of the com-; 
pressed air bein^ discharged whenever 
the lamp requires replemshing with 
ml, also at uiy time that the flame 
requires to be extinroished (stopped 
r«dly). On tlw ripit the body 


will be seen the pump (lying horizon¬ 
tally) by which »ur is pumped into the 
iMidy when tlie lamp is required fm* 
use or if the dame goes down and 
requires increasing. The burner tube, 
it will be noticed, extends down, 
inside the IxKly, to as close to the 
bottom as will admit of the oil passing 



Ho. 100 


into it. Tins prevents any air passing 
up to the burner from the body untU 
the oil is exhausted. The burner 
nipple therefore delivers petroleum 
vapour wholly, not an admixture of 
petroleum and air. Figs. 101 and 102 
illustrate a not-quiet burner and a quiet 
burner respectively. 



V 1 


Ho. 101. Ho. 102. 

The following are the customary 
directions fm* using tliis stove. 

Filling .—Unscrew the lid a and 
fill the tank about three-fourths full 
with petroleum, when the lid should 
be screwed down m-tight. 

ffeoting.—FUl the cup 6 rader the 
burner with methylated spiritB ; light 
si^ts ; abut valve o. 

tiie stove is not ear- 
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p^ed to any draught it will light itself 
without pumping before the spirits in 
the cup are buraed out. Should in 
some cases the sprits bum out befoie 
the stove ^ts aj^ht, give a few gentle 
strokes with pump todle d till the 
petroleum vapour issues hrom the 
burner, when it should be light^ im¬ 
mediately at the burner top with a 
match held in readiness for the pur¬ 
pose. 

When the burner is hot from pre¬ 
vious use the stove may be lighted in 
the same manner, without methylated 
spirits, but it is advisable not to pump 
hard till the blue colour of the flame 
shows that the burner is hot enough 
to evaporate the oil entirely, otherwise 
relight the stove with methylated 
spints in thecup. 

Draughts of air should be avoided 
when the stove is being lit. 

To Inoreate the Plcme .—After the 
spirite in the cup h are entirely con¬ 
sumed work the pump d for some 
time until high pressure is obtained. 
Ko fear need be entertained of pump¬ 
ing too hard as each stove is test^ 
under high pressure ami the stove 
works best when pumped up hard. 

To Deoretue the Marne .—^This is done 
by quickly opening the valve o and 
letting the air rush out until the flame 
is Buffimently lowered, when the valve 
is ouiokly closed agmn. 

SxtinffuUhing. —In order to extin¬ 
guish the flame, open the valve e about 
one turn and leave it open. When 
the stove is not- in use, it is important 
that the valve e should be left open 
and the {Kunp handle d should not be 
tou(^ied. 

Cleui the mouth-piece each time 
the stove is to be lit, by inserting tlm 
accompanying cleaning pin a few times. 

Should the stove appear to be out 
of order one of the following details 
will be found to aj^ly. 

The nipple, Fig. 103, may become 
Uooked oj pflyrtioles of food, charcoal, 
wbi^ are easily removed by the 
flIbniiJg pin (F^. 104). The is, 
sometUEMB broken in the 
■ipm or the hole in the nipple may 


become too wide, through the neces¬ 
sary frequent cleaning operations. In 
the latt^ case the flame is red and 
smoky,and the nipplemustberemoved. 
This is done in case of 
burners not open at the 
top, with a revolving 
^nner, as shown in 
Fig. 105, and in the man¬ 
ner shown in Fig. 106. 

Burners with open tope, 
can liave the nipple taken 
out or fixed by a stra^^ht 
spanner, fig. 107. No 
packing is used for the 
nipple, but it is necessary 
toscrewit down air-tight. 

If the flame is not blue and atmos¬ 
pheric after a new nipple has been 
fixed, the burner should be examined. 



Fio. 103 . 



The burner, F^. 101 and 102. 
With ordinary care the burner will 
last 1000 hours of continuous burning, 
but when common petroleum is used it 
may get clo^;ed up sooner, and will 
have to be replaced a new one. A 
practical way to find whether the 
Wner or the nipple is at fimlt, when 
the stove does not give a suffidmtly 
lai^ flame, is to empty the tank, then 
unscrew the nipple and fill up the 
hole air-tight witu a stopper supplied 
lor the purpose. Pump the taiu full 
of air and remove the stopper frmB 
the burner. If the air tl^ mshee 
through the burner, throwing ont 
sundry small particles, the wxlt is 
with the nif^le, which must be olsened 
or renewed. If, facmever, the air does 
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Qot rush out freely, or not at all, the 
fault is with the burner, and a new 
on© will have to be fixed. The burner 


water, and the burner screwed well 
down, so as to prevent any escape of 
air 



Fic. io« 




Fig. 107. Fto. los. 

is eauly unscrewed and a new one 
fixed by an ordinary spanner. Tlie 
asbestos washer round the screw of 
the new bum«r should be soaked in 
8 


The pump, Fig. 108. As for the 
pump, the only part likely to require 
repair is the pump leather, Fig. 109, 
which may become bard or wear out. 
If it cannot be softened with the aid 
of a little oil or petroleum, the old 
leather can be unscrewed and a new 
one fixed. The pump piston can be 
taken out for oilii^, etc., even when 
the stove is burning. Should it, in 



Fio. 109. Fig. no. 


rare cases, be found that petroleum 
escapes through the pump, empty the 
lamp and p\dl out the ffiston. The 
pump vtdve, Fig. 110, at the bottom 
of the pump cySnder is unscrewed by 
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a straight spann^ a, as shown in Fig. 
Ill, and a new valve fixed, taking care 
that the lead packing is in its pl^ at 
the bottom of the cylinder. If a new 
lead washer is uQpd, see that the old 
one is first removed. Above refers to 
the kind of valve introduced during 
the early part of 1897. The old pat¬ 
tern pump cylinder is not permanently 
fixed, and can be entirely unscrewed 
by a spanner or tong. Tlie spring 
valve at the end of the old pump or 
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the rubber packing can then be ad- 
josted or replaced by a new one. 

Any escape of fur would cause the 
flame continually to go low as soon as 
one ceases to pump, as the sir-pressure 
in^ tjuxk would, in such a case, not 
hk muntained. Any escape can be 
discovered by filling the tank with 
oompessad air, as dcwnibed above (see 
“Burner,”} and holding it under 
water; the bubbles rising through the 
win show the spot whence the 
air, esc^MS, and which then should 
he,^eo\di|red. It is advisable in such 
oaaes to withdraw the pump shaft, so 
as to pfevent thw leather from getting 

wet ^ a^JerwasidB hard. 


In case of any leakage through the 
filling lid the rubber washer is easily 
renewed. 

These particulars will be found to 
apply to practically all these stoves 
whether used for filing purposes or 
point burning or brazir^ lamps or 
plumbers’ furnaces. 

The “ WeUs LighC'-^Fig. 112 giv^ 
the details of this ap^^ratus as ordi¬ 
narily used, the later iUustrations 
showing special details. 
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To FU up Lamp iriim iV'cw.—First 
! see that there is no dirt in Uie large 
I iron pTO A, or in the mouth ^ the ^ 
valve B, tiien screw them together 
loclaag the ppe by the jam-nut D fay 
hitting it lightly with a apanser or 
hammer. A thm piece oi heihp or 
string must be put between thm to 
make a joint. At top erf A ki * 
stuffing-box K, and hf &MaOf 
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F, the packing ring (which must some* i 
times be renews, when worn) is 
slackened or contracted. Having 
eased the handle, place the burner on 1 
the lamp by forcing the tube Q down ( 
into the stuffing-box. (See tliat the ’ 
lip on the dish 0 is to'R’s^s the jet as , 
shown. This lip catches any oil that 
leaks from the jet and runs down the ! 
wind guard T.) Upon valve B will [ 
be found a place to affix the small 
preesure gauge sent. Affix the short 
length of suction hose K to the pro¬ 
jection on pump at 1. The strainer at 
the end of the hose must be kept clean. 

To Cha/rge the Lamp -with (HI ..— 
Close the valve and open air-plug 
0. Put the hose into a cask or bucket 
of oil, and pump until the lamp is 
about three-quarters full, not more. 
This can be ascertained by withdraw¬ 
ing the gauge-rod P and noting the oil 
mark. This rod does not go quite to 
the bottom of the tank, but only level 
with the feed pipe. Then screw down 
‘ plug 0, take hose-pipe out of oil cask, 
and pump air into the lamp till the 
gauge shows 20 lb. pressure. The air 
beitig compressed into the liody of the 
lamp forces the oil (when the tap B‘ 
is opened) up the feed tube and 
through the b^er tubes K, wh^ it 
is heated and turned into gas and 
issues from the jet N. 

To Light the Burner .—When the 
charging is done the burner must be 
heated before, attemptiug to light up 
(unless the new self-lightit^ arrange¬ 
ment is used, see later). Fill the 
dish C with paraffin or any burning oil 
and put some waste or asbestos in it 
to sti^ the flame. Put the lighting 
chimney 8, Fig. 113, over the burner 
to draw up the flame, al8(» the back- 
guard T to catch any oil tliat tmy l^k 
from the jet and carry it into tlw dish 
where it assists in heating the burner. 
AAer it has Inimt about 10 min. turn 
on the tap and let a little oil—very 
little—through and, if hot enough, 
the burner y^l b^in to generate gas. 
Never open the tap until the burner is ^ 
w^ heated, as if the burner is filled ' 
with oold oil it takes IcHigo- to heat. ' 


Do not remove the chimney until the 
flame is clear and makes a rushing 
sound. At any time, if by accident 
or carelessness the lamp goes out, or 
spits oil, through getting cold, use the 
chimney as describe to heat up again ; 
but if the oil is still warm in the 
tubes it is not necessary to use waste 
in the dish, as the burning oil will 
gradually heat up again. Another 



way of lighting the lamp is to take the 
burner offi and place it in any conve¬ 
nient fire, but thus requires care or the 
burner will overheat and crack. When 
hot replace the burner, lock up the 
stuffing-box liondle, and then turning 
! on a very small supply of oil the 
valve B’, Fig. 112, li^t the gas at the 
jet N. If it is not hot enough to start, 
place the lighting chimney over the 
tubes for a few moments. A small 
lumd lamp is sent, and it hi advisable to 
I keep tlusalways burning near the lamp 
I so as to be ready to relight the moment 
I the lamp goes out from any cause. 1! 

I the flame is jerky regufate by valve 
' until the proper oil feed is ascer¬ 
tained. Keep the backguard T (£^ 

' 113) always on. Keep the jet h(^ 

; N, clear using the small pricker Z. 
The light can be turned round so as to 
iimlt e the flame run with the wind. 

: Workit^ the Lamp .—The starting 

' pressure is 20 lb., except when it is 
required to run for Icmg periods witii* 

' out re-pumping, or when the burner ia 
elevated (see later) in which oases the 
pressure may be greater. As the oil is 
consumed, the pressure reduoes, When 
it has fidlen to 7 lb.,it must beinorsMed 
2 a 2 
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by pumping. The lower the pressure, | 
above 7 lb., the less oil there is burned. 1 
In h4;h winds the pressure should not * 
go below 16 lb. 

The oil can be replenished at any 
time without stopping the light, by 
putting the hose-pipe into a bucket or 
cask of oil and working the pump, 
keeping the plug 0 screwed down. 
This operation raises the pr^ure. 
The quantity of oil used can ^ judged 
from the foUowing :— 

No. 1 burner uses | gal. per hr. 



» * »» ■* n tt 

The for(^ing directions apply gene¬ 
rally when using either the special 
coal-tar oil supplied by the makers of 
the lamp, or when using petroleum or 
kerosene, but with these two latter the 
backguai^ should be a plain one 
instep of the more ordinary perfo- i 
rated one shown at T, Fig. 113. 

Cause of Failure in Working a ! 
Lamp successfidly.—k burner being ' 
dirty in its passages, not allowing the ' 
oil to pass through them. The main 1 
jet hole N, Fig. 116, being obstructed | 
uy tar. causes the dame to splash 
sideways outside the burner tubes. It 
can be put ri^t instantly by pricking 
it with the needle affixed by chsan to 
each backguard, the little holes in 
the body of jet being stopped up. 
These little holes are smaller than the I 
main jet, and mil not allow anything ; 
to pass large enough to stop it up, and ; 
they want cleaning out every day. 
Soot may fonn on the burner tubes or , 
in the air cone W, lowering tlie gene* I 
ridang power. This must be knocked 
or brined off. The oil dltering gauze, ‘ 
see Hi, may be stop^ up with i 
dirt fr^ the oil, and tberely not ' 
allowing sufficient pressure to go to 
the burner. If the light keeps bobbing, 
it riiows the ml feed is turned on too j 
lauch. Should the pressure gauge not ‘ 
eUnd wdien the lamp is pump^ up I 
and H would show there was air i 
^ the lamp body which can be I 
(mEj ed, or else in the pump. I 


The pump, which is of the siinplest 
construction, can be taken out and 
repaired, or sent back to the makers. 
If the oil or air runs l)ack from the 
pump and leaks out of the hose K, it 
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shows that there is something between 
the clack leather M’ and its seat. Take 
the pump out (by tapping projectum 
M^), unscrew the two small screws at 
the bottom, and the leather can lie 
taken out and examined, and renewed 
if necessary. If the pump does not 
suck oil properly, it shows that some- 
thii^ is wrong with the cup leather 
M*. Take the pump out, first uu* 
wsrewing the handle M, Unscrew the 
bottom clack casting bodily, then draw 
the bucket and rod out through the 
bottom. Be careful to repla^ the 
distance piece M* when replacing parts. 
It is of vital importance tliat there 
should be no air leakage. Be careful 
that no rubbish accumulate in the 
stand pipe A, by old gland rubbers 
getting worn out and dropping down, 
or it will stop up the top of the oil 
feed-valve. Itemove the stondpipe and 
clean occasionally. 

It is important that the parts be 
kept clean. Remove the gauze plug 
Y shown in Figs. 112 and 114, every 
time of working, wash or blow the 
: dirt out of the gauze and replacethis 
is veiy important, a lamp will not 
work without this, it M^ts as a regu¬ 
lator and dirt filter, and if this is not 
done every time of using, the dirt in 
the accumulates tops 
pressure. Before removing the gauze 
plug it is necessaiy to let aU the 
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sure out of the lamp, or it will squirt j 
the oil out. This is done by unscrew* 
ing the plug 0. It is necessary some* 
times to clean out any accumulation 
of seiliment from the bottom of the 
tank. To do this, unscrew hose K 
from I and screw it on to H ; slack 
out plug L and the pressui e will force 
the oil through the hose into a bucket. 
Tliis saves tilting the lamp up. 

Clmniwj liiirmr, cUu —Tliis is the 
most important matter in the w’hole 
lamp, as >vithout a clean Imnier, pure 
white lights cannot be obtainetl. Bur¬ 
ners should be cleaned every 12 
hours or so, and tliey will be found 
much easier to clean than if allowed 
to run longer. Give the lamps into 
the cliarge of one man, and have the 
burners cleaned systematically. This 
saves much trouble in the eml. We 
much recommend a spare bui*uer with 
each lamp, in case of failure, through 
carelessness in cleaning or bi'eakage, 
and if one is always kept clean, it is 
ready for use at the moment when a 
lamp is i-ecjuired. To clean the <Urty 
burner, take it off the lamp and remove 
«the dish by slacking out the set 
screw umlcmeath it. Next I’emove 
all the plugs with a apunnei*, by givii^ 
it a shai'p knock with the hand ; tliis 
will l>e found to unset them easier 
than a steady pivshinx;. Bore out the 
lianl deposit in the tulies by means of 
steel drill sent, and mh; that the dirt 
falls out as btiml away. Bo not drive 
the (hill in, but humour any hard bits 
gently, and cut them away. When 
the drill is worn blunt, have it flattened 
out to proper width imd re-ground, 
('leau the cross passages also in burner. 
Itomovc t he jet, Fig. 115, and clean 
this inside, tdso see all the small holes 
lire deal' and the main jet hole K, but 
this latter must not be rhymerod out, 
as it is very important that the hole 
should lie kept the same size. Screw 
the plugs tightly into their places 
:igain, covering the threads with Wells' 
spedai plug paste, supplied in tin 
Mzes, to preserve them from tar and 
prevent binding. Then after blowing 
thmugh the Inirner with the mouth 


(or dry steam), screw the jet back 
into its place. 

Neio Sdf’Startinff Arrcmffement .— 
This is as Fig. 115, and is now fitted to 
all lamps sent out. The directions 
are as follows : Fill the lamp with oil 
as already explained and pump the 
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pressui'e up to 30 lb., keeping all valves 
closed. It is well not to fill tlie lamp 
more than half-full of oil to begin 
with; the less oil in the tank the 
gi'eater body of dr there will be for 
use in lighting. More oU can bepumped 
in afterw'ards. Baise flap O’ so that 
it lies against the burner tubes as 
showu. If tlic lamp is being used in 
a very exposed position or in h^li 
winds put on the diimney; under 
oidinary divumBtances the use of the 
chimney may be disjKmsed with. 
Place the small piece of waste W*. 
soaked in oil, in the backguard T and 
light it. This acts as a leadw to keep 
the burner alight whik heating up. 

The Starter.—Hang small can on to 
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escape valve and open same ; open 
the oil valve B’ slightly, allowing the 
oil to rise gradually in the standpipe 
until it reaches the level of B*; then 
clcMse valve B*, and when the oil lias 
oeased to flow through B^, close that 
also. There will now be the right 
height of oil in the standpipe for 
starting. Now open air tap B* very 
sightly, and the air passing up through 
the oil in the standpipe will carry it I 
up and out of the burner jet N, where I 
it will be ignite by the waste in the 
backguard, and burn in a strong hot 
flame as shown. After about 1| 
minute tins flame will Ijegin to grow 
small, showing that the column of oil 
in the standpifieis becomingeshausted: 
then turn the oil valve B^ a little, 
(dlowing more oil to pass up into the 
standpipe. K^ulate the flow of bit ' 
and oil by the valves until the flame 
is clear and smokeless. Watch the 
pressure gauge and work the pump if ' 
the pressure falls below 10 lb. After 
3 or 4 minutes the burner will 
be hot; then close the air valve, open 
the oil valve more fully, and when the 
flame is clear and roaring take ofi’ the 
chimney and lower the flap. 

Use of the Flap.—If at any time 
the burner bec(»mes cold or spits oil, 
either by reason of the vapour jet N 
being stopped or the generating tulics 
being dirty, raise the flap. Tliis will 
spre^ the flame on to the tubes and 
liMt them up- i^ain, and also cause 
any droppit^ oil to fall into the dish. 

In w’orking the lamp when once 
started do not raise the pressure above 
20 lb. ; a greater pressure is wasteful. ; 
• Patting Lamp out.—The new stiuti- 
ing arrangement enables air to be blown 
through the burner at the end of the 
run. This has a good efiect in lessen* 
ir^ depodt of carbon. It is carrie<l 
out as follows : close the oil valve B*, I 
hmging the small can on B*. and open ' 
Sf*, thus emptying all the oil above it. | 
.Tkeii open valve B* slightly, and this 
will hluv the remaining in stand* 
{^ost thricM^ B^. Then close B* 
a^ .^e^i^einaaifler of the air in the 
tank %ill pass out through tlMsburner, 


issuing through the jet in a blue cloud. 
It is important that the oil in the 
standpipe be first drawn off, so that 
the air passed through the burner may 
be dry and not impregnated with oil. 
ir«Ks Light with Swird'MoMt .— 
U illustrated at Fig. 116, with 
Ueuui ol bm ner at Pig. 117. The pur- 
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pose of the high upright tube mart 
IB to enable the light to be raised 12 
ft. from the ground. The directkms 
as follows. 

After flxiug the hoops on the t^k 
with the joints over riveted seun, drop 
the mast into the two rings, connect* 
ing at the same time the j^and on tiie 
top of the standpipe witli theghmd on 
the Bwivel-mast, hy meansof ^ short 
bent tube sent. Lock up the gland 
handles. 

Lower mast to horizontal porttio^ 
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Mid place the burner in the top gland. 
Have the burner jet uppermost, and 
keep it BO 1^ screwing the gland up 
tightly. 

Putsome waete, soaked with pamffln, 
in the lighting bucket sent with the 
swivebmaet, and place it under the 
burner, which will now be supported 
by the bucket and its crutch as shown 
in Fig. 117. 



The Phonograph. 

{See also The Telephone for further 
description of Sound Yilxa^ons 
and the action of these vihratiouB 
on dkphragma.) 

Though scarcely necessMy at this 
day, a brief description may be given 
of the acting prindple of the phono¬ 
graph or sound recorder and repro¬ 
ducer. 

Sound consists of a series of vibra¬ 
tions, following one another with great 
rapidity, yet each separate, so that it 
is p<Msible to obtain a perfect record 
of them. If a record cylinder of a 
phonograph be examined under a high- 
power im^iifying-glass, it will be seen 
tliat the recoiled sounds represent tn- 
deutatious of varying depths and 
leugtlis, as Fig. 118 shows. 


Li^ht the waste, and after 7 or 
8 minute turn on a little oil and 
a little air at each of the wheel taps 
(supplied on the latest style of lamps). 
When the fame is clear and gas gener¬ 
ates properly, put on the b^kguard, 
turn on mure oil, shut off the air tap 
entirely, and slowly lift the mast out 
of the budget to its vertical position. 
If raised too fast, the oil will not be 
able to ascend the tube quick enough, 
and the supply to the burner will bo 
cut off, cavuiing the light to go out. 
Do not let the bucket ^1, or it may 
be bent. 

Always put out the light closing 
the tap, never letting off pressure, 
as sudden oontraotion injures the 
burner. Before lightii^ up next 
night empty the pipes of oU, by letting 
off pressure and opening the tap, when 
the oil will run down into the tmik. 
Close tap before pumping up. 


A 



B 




FlO. U8. 

A is a piece of a cylinder showing 
tlie channels or grooves cut by the 
recording jewel, the bottom each 
channel sliowii^ irr^Iaritira due to 
sound vibrations. B shows a portion 
of the face in plMi, but magnified to a 
less d^ree than A. 

These irr^lar indentations are 
wholly due to the vifuetions of the 
diaphragm, when receiving the voice, 
causing the recording or cutting jewel 
to rise and fall. Soum vibrations with 
tlie greatest force cause the deepest 
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indentationB, while -ribrations of 
greatest length cause the largest in- 
dentations. 

Understanding, therefore, that the 
sound vibrations, whatever they nmy 



proceed from, cause a prepared dia- 
phn^m to vibrate, this iu turn causing 
a cutting'point to record the stj’engtli 


ments there was one diaphiagm, and 
its parts, to record the sound, while 
a different one was used to reproduce 
it. With the Edison-Bell ‘ ‘ Standard ” 
phonograph, now beii^ widely used, 
the one diaphragm is made to serve 
both purposes, and this it does very 
successfully. 

Fig. 119 is a section of the diaphragm 
and parts. The recording or cutting 
jewel is on the same arm as the repro¬ 
ducing jewel,* but at no time can 
both touch the record cylinder at once. 
By the simple movement of a small 
arm either jewel can be thrown into 
action in a moment, the reproducer 
when a record is to have its 8oun<l 
vibrations reproduced, the recorder 
when a plain cylinder is put on ready 
: for a record to be cut on it. 
j ThedescriptionisBuedbytheEdison- 
I Bell Consolidated Phonograph Co., 
Ltd., is as follows. 

Fig. 120 shown the complete machine 
with all parts marked for reference. 
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and length ol the vibrations on a was 
cylindo', it would follow that a suit* 
4ible instrument, made to travel over 
^ l|tws thus mads, will reproduce 
the vQniktions and the sound they 
represent ^ this is exactly what, 
h^fpiias, M the earlier instru- i 


To Make a lUoord .—Raise the cam 
lever (No. 14 <m Fig, 120) till its end 
rests on edge of bar, thus raising pmnt 

• The ♦<*iin‘’ii»yl«**kioftsnappl*dJo*l»e« 
parts. Hie wora Jewel te omo Decewe tbe 
are made of a hard eiystid stmu or 


Thk Phonogeaph. 


361 


of the atyluB clear of the cylinder, i record, attach horn or hearing tube, 
Open gate (No. 12, Fig. 120) wide, and start the machine, 
place wax cylinder, bevelled end fore- Note .—It ia im|x>rtant to notice 

most, uiKin the tapering mandrel, 1, that the speaker arm can only be 
and presB it home iimily, but not too thrown right back when it is at the 
forcibly, then close gate. < right hand end of tlie mandrel. If 

Slide arm to liegiiining of cylinder. 


Draw diaphragm arm, 16, down as 
far as it will go. Connect speaking 
tulie, 24. 

Start machine by pushing starting- 
lever, 22, to left, lower cam, 14, as 
far as possible. The recorder point 
will now be cutting into the wax, 
and emitting a soft hissing sound 
through the speaking tuiic. Hold 
the tube witliin half an inch of 
the lips, and give your dicta¬ 
tion in a clear and distinct tone of 
voice. 

Should it 1)6 necessary to pause 
during the dictation, and l)eforc the 
end of the cylinder has l>een reached, 
stop machine by pressing storting- 
lever 22, to the right, so as to save 
wasting surface, while collecting 
your thoughts, and press back agsiin 
when you liave decided upon the 
word, plirase or sentence you desire 
to record. 

To Reproduce a Record .—A fine 
white slvaving will appear on the 
surface of the cylinder where it 
lias been pissed over 1^ the record¬ 
ing styles, liemove the speaking 
tube, raise the arm, 18, slide it as far 
to the righf as pc^sible, and, then, 
throwing it right back, set thi machine 
in motion,and dust off the shavings by . 
holding the camel-hair brush against 
the cylinder whilst revolving, and pas- > 
sing it slowly from left to right; also 
gently brush the styluses to free them 
from the wax gathered upon them 
whilst recording. Stop the machine. 
This opemtion being completed, the 
record, as it w now <^ed, is ready for 
reproduction, so press diaphragm arm 
(No. 16, Fig. 120) up against the point 
of the adjusting screw, 16, thus tring- 
ing reproducing point into pU^, slide | 
speaker arm to left and, lower it, so 
that oentre of diaphragm Is a little to 
the of the commencement-of the 


24 
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thrown hack at any other position it 
is apt to f^ with a jar which may 
injure the diaphragm. 

To Mahe Reproduction Char .— 
Wliilst listening with the hetuing tube, 
or witli the horn, press the diaphragm 
arm, 16, upwm^ with the thumb of 
the right liand, and with the first and 
second Angers of the same hand turn 
the adjusting screw slowly unt0 you 
can hear the record distinctly. 

The reproducer usually adjusts itself 
to the track or groove made 1^ the 
stylus, but it sometimes occurs that a 
clear reproduction is not at first ob¬ 
tained. This adjustment will bring 
the reproducer into the groove of the 
record. 

To Shave CyUnden.^Thv planing 
or paring de^'ice for aluvlng off the 
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surface of a cylinder is indicated by and ear of the operator will become 
No. 20 in Fig. 120, and, as will be accustomed to the sound and appear- 
seen reference to it, is attached to ance of a proper cut, and readily detect 
it, u attached to the lack of the arm. anything wrong. 

It is adjusted means of the knife The tbiuncst possible shaving will 
screw (No. 20, Fig. 120). leave the smoothest surface and waste 

Iheleastwax. Shave 
several times, if 
necessaiy, in prefer¬ 
ence to a single deep 
cut. 

Never attempt to 
sot knife whilst ma- 
cliiiie is in motion. 

The best results 
Hroobtained by shav¬ 
ing at the h^h^t 
possible speed, 
screwing down the 
speed adjiuting 

Fig. m. Hcrew, 21. 

\M»u the’old re- 



When a cylinder is to be shaved the 
arm ^ould be carried to the centre of 
the cylinder, and the lift lever, 14, 
lowered—the diaphragm arm, 16, being 
set as for repn^ucing (up), or, for 
safety, the d^phragm may entirely 
removed by releasing the claui[M, 38. 



Tuhi the knife screw, 20, which wUl 
bring t^ cutting edge against the 
cylindo', then raise the lift lever, 14, 
slide the um to the extreme left as 


, far as it will go, again lower the lift 
lever, 14, and start machine. 

The k^e should alwan be allowed 
jfo Mils over entire length of the 
sonace of a otherwise there 

wiU .^remain a portion of the wax 
tlj^er fliati the rest. 

'•Jfiw veiy Ht^ practice the eye ! 


coni is completely removed from the 
cylinder, always see that the knife 
screw, is turned back again, so 
as to disengage the cutting e<^ ^m 
the surfare. 

The line wax parings dropping from 
the cylinder wiule l^ing planed are 
collected by the chip box, and thus 
kept from accumulating upon the 
cylinder smrface and forming an ob¬ 
struction. The chip box should Iw 
emptied of these sluvings when it is 
full. As a rule this box holds the 
parings of two surface. 

. The sprite motor of* the machine 
should be wound every now and again, 
or when required, by insertingthecrank 
and turning liandle away from you. 

Jfajtdliiuf CtfHnden, — The wax 
cylinder, which is somewhat laittle, 
should be handled gently at first, until 
the operator becomes pracrised. 

Thrust the ftrat and second fingers 
of tlie right liand into the thick: end of 
the cylinder and hold ^t by tqmding 
the fingers aptui as Fig. 125. Al* 
though touchmg the suiiaoe wSi ant 
destroy the record, there is at all 
times a certain amount of mcfiatore hi 
the skin, which will leave a maik 
the wax, and will, in the end, ao^n 
record sound hMYh and sbntdhy* 
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Cylinders should be kept in tiie I Qtfnerai /nsfmctwms, OU only where 
boxes made for ^e purpose, which j directed .—In smearing oil upon any 
prevent flinders from coming in con- j other part you simply set a trap for 
tact wiUi each other. I dust. 

Regulation of Speed .—In order to , To start machine, throw starting 
obtain the greatest amount of record* ' lever, 2S, Fig,120, to the left. To stop 

it, throw starting lever 
to the right. 

The speed is regul* 
ated by turning the 
speed sdjustu^ screw, 
21. which comes 
thn)ugh the top plate 
at the left of the start¬ 
ing lever. 

Tlie sapphire record¬ 
ing and reproducing 
points should be kepi 
free from dust and wax 
scales by briuhing, or 
they may be touched 
Fro. lat. with a little benzine on 

the finger tip. 

ing surface turn the speed adjusting t When the machine is used indis* 
screw (No. 21, Fig. 120) until the crlminately for both recording and re- 
cylinder revolves at a very low rate of | producing, do not leave the diaphragm 
speed. ; arm, 14, down except whilst record* 

The turning of this screw and the ' ing. 
cuusequent lowering and raising of the Kever attempt to slide the arm from 

side to ride without either 
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speed, results in the lowering or rais* 
of the tone or key of a musical or 
spoken record. It therefore becomes 
quite important, in order to obtun a 
correct reproduction of such a record, 
that tile speed at which it is re* 
produced should be exactly the same 
M that at which it was reocmled, other* 
wise it is not an exact reproduction in 
every respect. , 


rairing it or lifting Hft 
lever, 14, as you are Uable to 
damage the thread of screw at 
the h^ of the machine. 

Use the camel hair brush to 
remove chips and dust from 
cylinders. 1^ notatt^pt to 
blow them off. 

Do not leave a cylinder upon 
the mandtel of machine lor 
any length of time when the 
inaclune is not in use. 

Do not use tlie camel hair 
linish for cleaning the ma¬ 
chine ; a dustw or piece of chamois 
leather is preferable. 

The speed of the rarin shaft for die* 
tating siiould not be less than 50 or 
60 revolutions per minute, at which 
speed it will take about eight minutes 
to cover the entire surfiu^. 

Inttruotione in Brief, to Record.-^ 
Drop diaphragm arm, 16, press down 
lift lever, 14, connect spring tube, 
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throw startup lever, 22, to left to appearance of poliehed ivory. They 

start machine ; then talk. are turned, or shaved, in small phono* 

To Reproduce .—Take off speaking graplis mounted on a work-bench, and 
tube, clear cylinder of all dust, clean beltctl from shafts at the back of the 
points, press diaphr^m arm, 16, up. i bench. The horns are, of course, re- 
If not very distinct adjust by turn- j moved from the macynes, and p^ 
i^ adjusting screw, 15, at the same ^ vision is made for blowii^ the cmps 
time prying diaphragm arm against ' from the work. The cutting-tool 
it. Connect listening tube. Start operating at the bock of each machine 
machine. j is adjusted by ineaus of a screw with 

To Reggie Speed. —If voice sounds i a micrometer dial. The work natuitdly 
harsh and nasal, turn speed adjusting ! is rotated at a liigh speed, 
screw, 15, to the right. If voice j Not every bl^k cylinder that is 

sounds too deep and guttural, turn the < placed in the phonograph behind the 

same so'ew to the left until the voice ' big horn comes out a perfect master ; 
appears natural and distinct. I for from it. More or less ex[}eriment' 

To Shaw. —Machine stopped. Slide ' ing is rc(|uired to find for the case in 
arm to cylinder centre, drop lift lever, , hand tl»c best suited reconler—that 
14, turn knife screw, 20, until knife ' is, the sensitive diaplnagm ^^^th its 
rests gently against cylinder, at the holder and sapplure cutting point, 
same time holding arm down with the And then great attention to be 
other hand. liaise lift lever, 14, slide paid to the proper bringing out of the 
arm as hir to left as possible, start ditlerent music^ instruments or differ- 
machine and allow it to run at iU ent voices. The master records as thev 
highest speed by screwing down speed are made are thoroughly tested botn 
screw, 21. '^lien shaved, unscrew by musical and mechanical inspectors, 
knife screw. to detect any errora or impeiitections 

Phonograph Becord Cylin- in the quality of the music reproduced, 
ders.-^The master, and also the actual or in the workmanship of the record, 
or working records, are shaped as shown With the master running in the phono- 
in F%. 127. They are—for the nm- i graph the trained ears of the specialists 

enable tiiem to detect the 
most minute imperfections. 
As a result, many masters 
which to most people would 
appear to Ije all tl^t could 
be desired ar^ rejected. 
Such mastere as satisfy all 
r^uirements under this in¬ 
spection are tested again 
later on to make doubly sure 
that they u-e sati^Kstury 
jority of the Edison phonograph ~ | from a musical point of view. An 
about 4^ in. long and 2^ in. diameter, i emnination under a powerful micro- 
The bore is taper i in. to the foot, scope is then made to determine if the 
to suit the phonograph mandrel, and wax surface of the cylinder is satis- 
a number of recess^ are form^, as ! factor^' in ^ particulars. Then comes 
shown, leaving bearing rings or surfaces ' the making of tlm mould from 
^ in. wide. The master blanks are j master reconl. 
moulded from a white wax preparation. ; The first operation in the construe- 

The inside is finished aad the outside i tion of the mould is the platiztf of this 
then turned few thousandths of an | surface of the wax mastar.^ihis to 
inch the finished cylinders beit^; ' the aven^^e man would aan a diflUmlt 
aa as glass, ana having the proposition. ^.128 gieee aaidia ol 

* » 
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the apparatus invented by Mr. Edison the wax surface is the minutely thin 
and employed in accomplishing this coating of gold), and o the brass shell 
seemingly impossible task. The wax in which is fitted the copper sleeve, 
cylinder is shown at a in |thiR cngiuv- The wax is removed from the mould 
ing, ^d at 6 is a head over wMch the by placing the latter for a few moments 
cylinder xs slipped, and which acts as in a temperature slightly lower than 
a support for the latter, it being placetl | tliat of the w’orkroom, the contraction 
as slmwn on the comcahende<l post c. : of tlie wax releasing it from the metal. 
At the top of 6 is secured an 
armature d, and over arma¬ 
ture cylinder and support is 
placed the glass e, this rest* 
ing on a ground glass base/. 

By means of the pipe con* 
nected to a vacuum pump, 
the air is exhausted from the 
glass jar, the plating Ituing 
performed in a vacuum. At 
h A are two glass uprights, 
insulated from tlie Imsc by 
bard rubber husliings i i\ and 
carrying conductors;’ J, 
around which the up{)er ends 
of the glass supports nt'c 
sealed. The conductors ai*c 
hooked at the top. an<l on 
these hooks are sus])ende<l 
two etrips of gold le»if, A* A*. 

The magnet / is arranged to 
be revolved by means of the 
pulley shown, and armature 
d and the wax cylinder turn 
with it. An arc beiugestab* 
lished between the electrodes 
suspended on the conductura, 
the gold » vaporised and— 
as the wax record rotates in 
the vacuum—is dcpositetl in 
an infinitesimally thin coat¬ 
ing upon the surface of the 
cylinder. F»... lae. 

The master record, liaving 

now received its plating of gold, is Tlie inside of the mould, which is now 
electro-copper plated, about four days gold-lined, is thorouglily cleaned by 
being required to secure the desired . w'ashing with benzine, and the mould 
thickness of copper — nearly in. | is ready for business. 

This copper shell, wiUi the wax still j For holding the wax preparation 
within it, is then turned off smooth | from which tl^ records are formed, a 
and stmight* and fitted into a bra^ number of long tanks, subdivided into 
^eU, which forms really the body of nearlysquarecompartments and heated 
the mould. A section through the, by gas, are provided. The melted wax 
mould would now appear something i in these tanks is dark brown i; colour 
like Kg. 129, m being the master, n I —in fact, nearly black. In moulding 
the coi^wr shell (between which and j the record the mould is lowered mto 
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fche hot wax by means of an arrange¬ 
ment shown roughly in Fig. 130. In 
thu sketch p is the mould, if a cap 
placed over the top of the latter, and 
r a can in which the mould is placed 
and held, as indicated, in a vertical 




I'M*. litlL 

The cui is carried in a frame 
i be moved up and down 
t fjf tpe an s of wire 
om k lowered into the 
Ptiie top ci Hat mould is 
r at wax v, the 



latter entering the mould through the 
large opening in the bottom of the can. 
The wax as it paseos up into the mould 
solidifies on coming into contact with 
tlie metal and a hollow cylinder of 
wax is thus formed, the thickness of 
tlie cylinder wall dependix^ of course 
upon the length of time the mould 
is immersed, and also upon the tem¬ 
perature of the liquid. After re- 
inaining in the wax for a minute or 
so the can is lifted, the cap taken 
off and the mould removed. The 
wax adhering to the bottom of the 
latter is removed I 7 a knife and the 
mould is then slipj^ into a special 
chuck in a machine of the monitor 
ty])e. Inside shaving tools held in 
the turret of this machine are then 
run into tlie wax (^Hnder to finish 
the bore. These tools are made of 
steel tubing cut away to Uie centre 
for a length suflkient to reach 
through the cylinder and ground to 
H sha^ edge. The tools are some 
what smaller than the roi^h holec 
left in the work, and after 
being run in to the right 
tlistance they are brought 
over against the wax wall 
by a lever which serves 
to move the turret laterally 
on its carriage. Three took 
are r 8 <]uii^ to finish the 
l)ore ; the firet rouglu out 
a plain taper hole; the 
second (which, is notched 
at the edge) cuts the half- 
dozen grooves around the 
inside of the cylindo*; the 
third, or finishing tool, 
leings the narrow beas^ 
surkces left to the correct 
taper. These shaving took 
operate veiy rapidly ae the 
=: woric k rotated at a veiy 

liigb speed, the material, A 
i^rse, being a Kttk eoftar 
tbw anytliing the average aacaw ma¬ 
chine operator lias ever had asqrthing 
to do with. 

When the work k removed from 
tte macliine the wax oontsaoU wfl- 
<aantly in a mommtt to •dmtt ^ the 
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record being removed from the mould. 
And as fast as the records are finished 
inside, th^y are placed on cast-iron 
shells, or hollow plugs, to prevent 
their being injured or becoming dis¬ 
torted in furtlier cooling. They are 
next slipped, one at a time, on a taper 
arbor held in a machine spudle which 
is const^tly in n)tation, and the ends 
are here finished. After this operation 
each record is carefully inspected to 
see if it runs true, and if it is free 
from flaws of all kinds. Passing this 
inspection, the record is packed in 
cotton, slipped into a cylindrical 
pasteboard Irax, and packed ready for 
shipment. 

The moulding of these records is 
without doubt, one of the most deli¬ 
cate, accurate, and interesting opera¬ 
tions ever performed in a shop. Just 
consider for a moment the shsdluwness 
of the indentations in the surface of 
the master record ; the gold plating 
of the wax surface-—indentations and 
all; the preservation in the mould of 
each and eveiy tiny swell correspond¬ 
ing to its hollow in the master ; the 
accuiikte reproduction upon an endless 
number of records of every indentation 
in the surface of the original wax 
cwUnder. The deepest of the impres¬ 
sions in the master are somethii^ less 
than one-thousand Ih of an inch ; the 
shallowest are much less than this. 
The surface of the cylinder presents a 
wavy appeararice, not unlike that of a 
chattering lathe job, so besprinkled is 
it with these tiny impressions. And 
yet all the circumferential grooves 
traced in the wax 1^ the r^rding 
sapphire, and every shallow indenta¬ 
tion-no matter how insignificant it 
may appear—are faithfully reproduced 
in the surface <rf the moulded record. 
With this process a much harder pre¬ 
paration can used and a more dur¬ 
able record made than was possible 
under the old method of cutting each 
cyUndw, and, besides, there is practi- 
no wetf upon tlM mould and the 
^ousandth record moulded in it u as 
clew end sharp, and will reproduce 
the vihrationi originally received by 


the master record as well as the first 
one cast. 

A sectional view of the recording 
device used is given in Fig. 181, a 
being the diaphi^^ of glass or mica 



about 0‘005 in. thick and in. in 
diameter; b the metal rim in which 
the diaphragm is held by means of a 
ring of wax, a thin rubier ring being 
placed, as shown, under the disc ; c a 
tube with spherical end matching a 
seat formed in the hub of b \ d the 
Ixxly of the device bored to receive c 
and provided at the back with a neck 
to receive the tube at the end of the 
phonograph horn. The part b is hii^^ 
at r, and at / is a stop-pin limiting ihe 
downward movement of the diaphra^ 
rim or weight. The recording point 
is shown at ff ; the holder h for the 
latter is cemented at the inner end to 
the tUapliragm, and at the outer end 
is attached to the rim 6. The enlar^l 
view at the top shows the sapphire 
point ff more clearly. It has a Dody 
about 0*04 in. diameter cupped at tlm 
end, as indicated, to form a keen cut¬ 
ting edge, and is reduced at the ba^ 
to form a shank to fit a hole drilled in 
holder A. A good idea of the appear- 
ance—^under a powwful microscope-- 
of the surface of a record operated 
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Upon recorder is given in 

118. The centre lines of these 
Kkws of indentations are actually 0 ’ 01 
in. apart, as tlie lead-screw rotating 
with the record arbor and feeding the 
recorder along the wax cylinder is cut 
100 threads to the inch. The line 
traced on the record is therefore a 
thread of O’Ol in. pitch. 

Some very curious results are pro¬ 
duced in the wax the vibrating dia¬ 
phragm and recorder, the string of 
nearly round impressions shown to the 
right in this engraving illustrating the 
effect produced by a single xylophone 
note. 

A sectional view of the reproducer 
is shown in Fig. 132. Here t is the 
diaphit^ huilt up of three discs of 
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mica, and held by a clamjnng ring 
between rubber rings in a shell or 
body y, the latter having the same 
general outline as the body of the re¬ 
corder. At h iB & hinged weight 
limited m its ontward and downward 
movement by a stop-pin, and provided 
with a lug in which arm I cairying re¬ 
producer point vt is pivoted. This 
arm If connected by a link with the 
diaphragm, and causes the latter to 
s|| riie'r^Roducer follows the 


: Record Cylinders. 

path formed l:y the recorder, the sound 
waves originally recorded being now 
reproduced. The sapphire m is shown 
enlarged above the section, and it will 
be noticed that the end is button¬ 
shaped, this form following readily the 
deepest and shortest indentation in the 
record. These reproducing points, 
like those used in recording, are all 
made at the workshops, a large num- 
l)er of bench tools being used on this 
work alone. (* American Machinist.’) 

Phonograph Becord Making. 
The first step towards making a record 
is the turning (or shaving,” as the 
phonograph people term it) of the 
blank, either to true it or to remove 
the old record from its surface, or both. 
A special machine is used for this at 
the laboratory, running at a high¬ 
speed, an air-blast beii^ provided to 
; remove the chips as fast as formed. 
The lack of these two—the high-speed 
and the air-blast—is the principal ob¬ 
stacle to shaving blanks at home, as 
the highest speed obtainable on the 
regular machine is comparatively slow, 
and the absence of an ^-blast allows 
the chips, warmed by the cutting ac¬ 
tion, to weld themsdives to tlie finished 
surface of the blank. Especudly is this 
the case in warm weather when the 
wax is quite soft. Now both these ob¬ 
stacles can be quite easily overcome. 
The first by throwing off the phono¬ 
graph belt and belting to the fiywheel 
of a sewing machine, and the second by 
I using a bicycle pump with some racep- 
, tacle, as a tin can, for instuice, as a 
receiver to steady the blast. Then, 
if in warm weather the work b done 
in the collar, there is no reason why 
a beautifully smooth blank c^not 
made. The blank must be so smooth 
that when running it under the re- 
I producer practically no sound will 
I be heard in the horn. It mtuit not 
; be inferred from the fact that the 
recorder cute its own grooves, aod 
therefore none of the ori|pDal blank 
surface is ut^sed for re(sx}duoUciO} 
that it is not necessary fm* the 
to be smooth. On the contraiyf it k 
impossible to [Rt>ducea good tbootAod 
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a “scratchy ” blank, aa the motion of 
the recorder jewel is affected by the 
roughness of the surfece. 

Having produced a good blank, there 
would be little difficulty in making a 
good record of alnkoet any sound, if the 
wax ofiered no resistance to the record- 
ing cutter, and if the parts to be vi¬ 
brated possei»ed no inertia. These 
two “ if’s ” reduce the usefulness of 
the phonograph probably more than all 
other elements combined. The resist¬ 
ance of the wax to tlie progress of the 
cutting jewel, always acting to force it 
away from its cut, makes an outwwrd 
motion much easier than the inward, 
and this, aided by tlie fact that as the 
cutter enters the wax deeper its length 
of cutting edge increases, helps to dis¬ 
tort the undulations considerably. 
The inertia of the diaphragm, cross- 
head, link, arm, and jewel, both in the 
recorder and in the reproducer, also 
does much to distort the sound-waves, 
as is evidenced by the fact tliat the 
human voice in many instances cannot 
he recognised when reproduced, tlie 
peculiar qualities giving each voice its 
individuality being destroyed. The 
feimde voice is not so easily reproduced 
as the male, and among the latter the 
bass voices lose the least of their indi¬ 
vidualities because the undulations pro¬ 
duced by these in the wax are long as 
compared with their depth, and their 
sides being consequently less steep, 
both the recording and reproducing 
jewels can fdllow them more easily. 
The high amplitude of most female 
voices, especially in the higher notes, 
also fluently produces blasty notes 
by throwing the recording jewel com¬ 
pletely out of its cut at the crest of 
each undulation. 


Possibly there will be a time when 
sound will be photographed, and ma¬ 
chines then used with m^ns of en¬ 
graving undulations on a blank exact¬ 
ly representing the sound-waves. 
American Machinist. ’) 

Edison’s New Phonograph.— 
Phonograph diaphr^ms are usually 
placed under stnuu by the compensat¬ 
ing weight employed to cause the sty¬ 
lus to press upon the wax and at the 
same time to accommodate any eccen¬ 
tricities in the blank. These strains 
destroy much of the sensitiveness of 
the diaphragm. Mr. Edison, there¬ 
fore, employs a counteracting spring 
co-operating with the diaphragm. This 
I spring counteracts the noro^ strains 
I to which the diaphragm may be sub- 
: jected, and wliich may be due either 
; to the employment of the usual com- 
j peiibatiiq; weight or to the direct en- 
I gagement of the recording device with 
' the record. Fig. llitirepresentsa partial 
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I do not expect any of us will stum¬ 
ble on to a suMtance tliat will oiler no 
resistance to a cutting t<K>l and yet 
produce a permanent record, nor need 
we look for a substance to paint the 
vibrating parts with to destroy their 
inertia ; but we can sometimes get on 
tke other side of thiigs by going 
arouud tliem; that has iDeeu dune 
before. 

8 


j recorder sectional view through a 
I piiouograpb employing a compensating 
I weight and a Wttom view of the im- 
[ proved recorder. The spring is con- 
; nected at one end with the weight and 
' at the other end by a link with the 
working end of the lever-canyong sty- 
; lus. (‘Scientiiic American.’) 

A Toy PEono^rapli.—The very 

simple apparatus illustrated in Fig. 

2 B 
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134 is a spiking phonograph that can 
be made and sold for 6d ., or even less, 
and yet leave a profit to the manuf^- 
turer. It is the invention of Lambri- 
got, an inspector of tel^raphs at Albi 
in the depE^ment of Tam, in the south 
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of Fimice. The whole apjiaratus con¬ 
sists, first of a hoEow cone of jjaste- 
board about in. in diameter, whose ' 
apex isconnected to thecentreof asitui' 
siaed pasteboard disc by means of a 
leaden wire about 16 in. long; and 
second of a small board or tablet, on 
which is fixed 1, or a larger number of 
short lengths of leaden wire, each 
of which bears upon its upper surface 
a phonographic embossed record corre¬ 
sponding to a certain word or sentence, 
by which it was originally produced by 
a process to be described further on. 

To those who are familiar with the 
oomtiuction of the phonograph in the 
form in which it was first shown in 
tiaisoountay, it would appear necessary, 
in order to reproduce the sounds re¬ 
corded on the tablet, for the edge of I 
the disc to be held in an annular frame ! 
so as to convert it into a diaphragm, ! 
1 ^ for its oentre to be thrown into : 
v^brathte by xpeans of a pinnt or style | 
prmMtlng from it uid drawn over the i 
nnoiilirtory suffaee of the record. But; 
;the of using the apparatus is 


I far simpler than .that; tdl that is 
j necessary is to hold the paper cone 
j e^nst the ear with one hand and 
I with the other to take hold of the 
cardboard disc, drawing its edge along 
the record with a steady scrainng 
motion, an<l the mechanical vibraUons 
thus set up in the disc being communi¬ 
cated by the wire to the conical ear- 
jnece wliich serves as a reronator and 
concentrator, produce in the organs of 
hearing, the sensation of the articulate 
sound by whicli the markings on the 
leaden record were originally produced. 
We should liave thought that a stout 
thread or a lighter wire would have 
formed a more efficient as well as a 
cheaper connection for the f>urpose 
tlian the leaden wire, but wc are in- 
fomie<l tluvt l^Aiubrigot has found the 
lead to answer thepurjtose better than 
anything else ; it does not require to 
l>e kept stretched between the cone 
an«l the disc, and being of a veiy 
inelastic nature, it does not spring 
aljout and produce disturbing sounds 
by clashing agiunst itself or against 
neighbouring objects. A^n, it would 
naturally l>e expected that the earpiece 
would he more perfectly adapted to 
its pur)>ose if it were in the form of 
tliat used in the ordinary thread tele¬ 
phone ; that is to say, if it consisted 
of a cylindrical cardboajxl box closed at 
one end with a stj^tched paper dia¬ 
phragm, to the centre of winch the 
connecting wire was attached; but 
simple as it is, this would undoubtedly 
be a more complex form of construction 
than the cardboard cones, and would 
be far more liable to be destityed ly 
the weight of the connecting wire. 
The employment of cardboard as the 
material of which the principal pfurts of 
the apparatus are construct^ is, in tiw 
case 01 the cone, f<n* cheapness^ and in 
that of the disc, partly for djeafmesB, 
but chiefly to protect the maridngs on 
the leaden rec(^ from b^g destroyed 
as they soon would be if a hsidtf 
material than cord were employed. 

The most interesting pdnt can*, 
nected with this veiy sio^ 
is the method ty which iite .IlliMi' 
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records are produced, which is as 
follows : The upper surface of a rec* 
tangular prism of glass, or other liard 
and rigid material, is thickly coated 
with steariue wax, which is then 
scrapeil into a convex form, as shown 
in the diaKram, in which a represents 
the glass Imr and b the convex coating 
of stearinu. Tliis bar is then fixed 
into a simple f)honogrt^hic instruiacnt, 
which, by means of a screw or other 
mechanical contrivance, traverses it at 
a suitable speed })elow a diaphragm. 
This <liaphragm is rigidly lield around 
its circumference by an annular frame¬ 
work (not shown in the diagram), and 
is in every respect exactly similar to 
the diaphragm of an ordinary phono¬ 
graph. To the centre of this dia- 
ph^pn is attached a thin flat ])late, 
whose lower end is cut out to a concave 
curve, to fit the convex surface of the 
steariue h. Wlien all is properly otl- 
justed, and the temperature is mj ar- 
raided as to give to the steariue surface 
the proper degree of hardness to ensure 
the best results, the handle of the in¬ 
strument is turned, and ut tlie same 
time wm^s are 8})oken against the dia¬ 
phragm, which immediately set up in 
it vibrations, which are communicated 
to the plate or style. While this is 
moving up and down following the vi¬ 
brations of the diaphragm caused by 
the voice, the |teariue coating of the 
bar a & is steadily drawn in the direc- 
don of the arrow below the vibrating 
bar, receiving from it a phonogram 
similar to that pi-oduced on the wax of 
an ordinary plionc^paph. 

The steariue bar is then coated with 
a fine surface of graphite, so as to give 
to it an electrically conducting surface, 
audit is then electro-plated with copper 
by the ordinary process. Out of the 
copper coating so formed tlie stearine 
is removed, and a rigid backing of lead 
or other metal liaving been run over 
the outside convex sur&ce of the 
copper, a hrm copper-Uned matrix or 
mould is formed, the whole presenting 
the appearance shown, and consisting 
of a rectangular bloc^ having aloi^ 
the middle one of its faoes a semi- i 


I ^lindrical groove c of copper, which 
I bears upon its surface c»^n raised 
! striatiens corresponding to the depres- 
i sioDSwhichwerenmdcbythediaphragm 
j on the sur&oe of the stearine. Into 
! this groove is laid a piece of lead wire 
! alx>ut 3 or 4 mm. in diameter, and 
the two being put into a press and 
i scjueexed together, the surface of the 
lead wire receives a permanent impres- 
i siou which is an exact reproduction of 
I the original impression u^e upon the 
; stearine bar. From one copper matrix 
a vciy large numl)er of lead impressions 
may be made, and we are told that 
the whole pnx^ess can be gone through, 

I and lead wires, each containing the 
record of a short sentence, can be made 
and sold with a profit for \d. each. 

It is an interesting fact that if a 
small stick of wood, such as the stem 
of a common match, be substituted 
for the disc, and its end be drawn 
along the copper groove of one of the 
matrix moulds, articulate speecii is 
communicated equally well to the ear¬ 
piece, although the motion of the pc^t 
is the reverse of that of the disc \ and 
this bears a very close analogy to the 
fact that in the ordinary Bell telephone 
a mess^e is tiausmitted wiUi equal 
distinctness, whether the poles of the 
receiving instrument be reversed or 
not. (‘ Eng. Mech.O 
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A Simple Photographic 
Rocking-Table. 

Fio. 135 which illuHtniten tliis Bhowis 
an ordinary iron or wooden bracket 
fixed on a wall or any upright, and the 
table ” on this can be of any required 
size, acconling to the size or number of 
trays it is to cany. When the bracket 
is secured, the only fixing the table 
requires is two screws through into the 
broket, and an important detail is tliat 
these screws must not be driven quite 
home, but be left so that the table 
will rock. Let the screws come in a 
line which is the exact centre of the 
table from front to back, otherwise the 
table will not balance projierly. Fora 
single tray the table may be as small 
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as 12 in. by 8 in. On the und^ide 
^at each end (or very near the end) 
screw in a hook or eye, as centrally 
and at equal distance from the middle 
screws as p(»aible, and to these attach 
wires as shown, lining one wire which 
drops down 3 ft. or 4 It. with a weight 
on the end as shown. When this 
pendulum wei^t is set going, it will 
kee^. ^ table rocking steadily and 
eve^y tor several tniinites, and on^ 
reC p^r es a to^ch wlwn its motion is 
bowanij^ ins^TOieut. . 


A Simple 
Photometer. 

With the simple instrument about to 
be described it is an easy matter to 
j determine witli a considerable dt^rec 
of accui-acy, the illumination, or candle 
IMjwcr, of burners of difterent size 
burning any ]>articular gas. The 
methoil is illustrated in Fig. 136, 

I wliieh shows a simple photometer for 
measuring illumination. 
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A candle ]H>wer of light is the 
amount of liglit produced by a sperm 
candle which burns 120 gr. per hour. 

A candle of this kind is used as the 
stainlaiYl in the following determina¬ 
tion. Sperm caudles 8| in. in length 
six to the pound, will answer the re¬ 
quirement. The ap]>aiatus consists of 
a board 3 or 4 feet long at one end of 
which a sheet of white paper or card 
may be fixed in an upright position. 

In front of this pajier and {Kissibly 
three in. from it, set up a stick, thu 
being used for casting a sht^ow on the 
paper. Set the standard candle about 
2 feet from the paper. The apparatus 
I is now ready to use. Move the appa¬ 
ratus away from the liglit which is to 
be measured Ut such a distance that 
the standard and the light to be tested 
each cast a shadow on the paper of 
equal intensity as judged ly the Qre. 
These sliadows should W brought close 
I together so that the comparison may 
be as definite as possible. 

When tliis result is reached, measw 
the distance of the light that is beiitf 
measured from the paper in feet uta 
fractions of a foot, and divide tbia 
amount by the distance is feet and 
fractions of a foot of the cmdie from 
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the paper. ThocaDciU' |)Owers of two 
lights casting equal shaclows on the 
same surface is in the ratio of the 
squares of theirdistances from tliat sur¬ 
face. Thci’efore, to obtain the candle 
power of the light l»eiiig toBte<l, wjuare 
the result obmintMl !>y dividing the two 
distances. Thus if the gas light in 
the illustration is 12 ft. frotu the 
paper when its shadow is of the same 
intensity sis that of the candle at two 
ft. from it, its CJiudle power will Im 
36 ; thu.s (12 4- 2)^ = 36, or 12 -h 2 
— 6, which i^iuareil (6 X 6) = 36. 


Picture Framing. 

(See aleo (llLDiNO, POLISHING, 
Staining, etc.) 

In dealing with the subject of picture- 
frames, it may be assumed that the 
moulding, if of plain wood, can be 
made in the workshop, or purahased ; 
or, if having an ornamented design in 
composition, it is obtained from a 
<lealer in tliese goods. Recipes for 
this special picture-moulding composi¬ 
tion ai*e given, as it is often necessary 
t4> use some cither witli new frames or 
rei»irs. In good quality gilt frames, 
it is cubtomary to cover ^e four jointe 
with a laljel, or slip, of composition, 
made into the form of a leaf or other 
ornamental design, this added orna¬ 
ment being gild^ over by the maker 
of the frame. 

For simple frames with mitred 
corners, tlie tools required are a fine 
Uick-saw; a mitre-cut or mitre- 
box, Fig. 137; a mitre-shoot, as 
Fig. 138, and a trying-plane. Besides 
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these, a glue-pot and a hunmer are 
the clkief remaining things needed. 
The purpose of the mitre-box is to 
enable the moulding to be sawn to a 
fairly perfect angle of 45°, the mould¬ 
ing being laid in and held along one 
side of the box, while tiie saw is worked 
throi:^h one of the pairs of cuts shown; 
but the cut made by this means, though 
it may be as near accurate as poesibie, 
is not sufficiently smooth and good for 
jointing. It hw to go to the 
■hoot to be finished. In <nitting in 
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the mitre*lx>x» if accurate dimessionit 
are required, allowance must be made 
for the thickness of the saw-cut, also 
for the shavings taken off by the plane 
on the mitre-shoot. It is also impor¬ 
tant to remember this when making 
small frames, as a difference in length 
of in. in t^e sde or end pieces will 
make one of the joints come untrue 
^though it may be finished to a pre¬ 
cise ai^e. 

When the {fiecw come from l)eing 
sawn in the mitre-box, they are laid, 
face up, against one of the angle guides 
of tlie shoot, and the plane, laid un its 
side, is run along as Fig. l«jd shows. 
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As simple as it looks, this retjuireK 
{nactice before a perfectly true mitre 
can be made, but with pract'ce it can 
soon accomplished. 

Having made the four pieces equal 
in size and true, the jointing up is 
uBualfy done in a ‘'cramp,*'though 
this is not always the case in practised 
hands. Picture-frame midcers, especi¬ 
ally with cheap goods, glue the ends, 
then nail them while on the bench, 
and tiiis ends the matter, but the 
amateur will not find it easy to do 
this, nor do makers adopt this plan 
with good work. If accurate joints 
are to be made, which in plmn wood, 
mif oak, will be^ close inspection, the 
ownp is neoeeeary. 

Peritape the fimt thing to be men¬ 
tioned is the glue. Any &ir quality 
^ue will do, but it must be properly 
made. Newly-made glue is always 
%bA, but if using a glue-pot frequently 
k ynvr bs re-l^tod day ^y, al- 
thou|p each time the ^ue runs low 
thu pcA ikottld be oleai^ out before 


new is added. If glue is allowed to 
get a mould, or thick dust on it, it 
should 1)6 thrown away. It should be 
as clean and clear ns golden syrup and 
a little tliinner. Never use thick glue 
with the idea tliat it holds better. It 
makes thick and Iiad joints, and if two 
surfaces to l)e glued together are true 
and smooth, tliey only require a thin 
film of glue Iwtween them. The glue 
must not, of courae, be wateiy, as it 
should nut soak away in the wood. 
This means that the glue lias no stick¬ 
ing {Hjwer. and wliat is worse, it is 
like wetting the surfaces with water, 
causing them to swell awl become 
untrue. Always glue l)oth surfaces 
tliat are ti* come together. Do not 
glue one and press this to a dry one, 
thinking there is enough glue for both. 
The glue should also be slightly worked 
on the sui'fsii^K tliat it may go a little 
way into th.) pores and so get a good 
hold. These details apply to all glue¬ 
ing processes mul'are essential to good 
work. 

The crampH fur this work take many 
fonns. Fig. 140 is one of Churchill's, 
oj)erate<l by a cam lever atbwhml to a 
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treadle, thus leaving both haoda of tbf 
workman free. It will be sera tibst 
the purpose of the oratup ki to hold 
the joint while it is naileo. 
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The mitre-shoot, Fig. 138, can be 
made a cramp if desir^, a trianguUu' 
piece being screwea ou, as Fig. 141; 



long and slightly taper wedges being 
inserted, where shown, when the two 
pieces of moulding are in place. 

Fig. 142 shows an¬ 
other simple cramp 
which ue^s no de¬ 
scription. 

It should liave 
been mentioned 
efu'lier, perhaps, tliat 
not all frames have 
n^ed joints ; or, if 
nailing is done, it 
may after the 
glue is set. The 
writer never uses 
nails, partly because 
of their bad appecur- 
anoe and partly by 
it not being easy to get a true-nailed 
joint before the glue is set. To secure 
the glueing he prefers either before 
the glueing, or afterwards when it is 
dry, to mike a downward saw-cut at 
the angle, as Fig. 143, and glue a 



■Upof hard wood in this. It certainly 
makes the most worktnanlikeand neat 
job with plain wood frames. 


A simple cramp can be made with 
string and wood blocks, as F^. 144 
and 145. After glueing the ends of 
the moulding, put them leather, flat 
ou the Wch, then wind a cord round 
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the outside edge three times and tie 
it. Then insert eight pieces of wood, 

I in. or 1 in. sqiuu'e, between the cord 
and the frame, as fig. 144, adjust all 
the joints true and then press the 
wood blocks into podtions ^own at 
Fig. 145. Kmling is done after the 
glue is dry, holes ^ing bored to receive 
the nails and to lessen the jar of nail- ‘ 
ing. 

A probable adjunct to the &ame U 
a gilt slip.” This is an inner frame 
fitting uito the rebate of the true 
frame. These are 
made of gilt flat 
moulding (without 
a rebate as a rule), 
firat cut in the 
mitre - box, then 
shot on the mitre- 
shoot, finally glued 
up and nailed. In 
glueing uid nailing Fio. 141 
these it is custom¬ 
ary to put one piece in a vice (the jaws 
being covered with paper or leather) 
the other piece being held in position 
and nailed, as Fig. 146. 

There now remains the picture to 
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be put into the fmme, end in thie | 
more ^uity wm-k ia done then in eny i 
detid] of the wortt. The work that is 
neglected is the making the frame 
dust-dght. Many old engravings, 
now living a high value, are more or 
less spoiled dust, fdso by not 
aiT'tight, whichmighthavebeenaverted 
with ease. Even now water-colours 
of high price are not protectfsl from 
dust as they should l>e. The pasting 
of paper on the back of the frame and 
backboard will make the liack air- 
and dust-t^hi, but the joint lietweeu 
the glass and the frame at tlie front is 
n^lecteti. It is here that the tlamage 
is done, for crevice*' must exist ami 
these lead to the front of the pjclure. 
The back of the pictur** shouM W 
protected, of course, hut tlie front is 
more impurtHikt, 

Fig. 147 shows the simple tnean^ of 
doing this. The picture itself is 
omitted, but it is uudersloisl to runie 
Iteiweenthc hackUvud 


drying. This ahrinkam is so mt a 
force that care must be used lb the 
wetting. The writer once whol^ 
covered the hack of a f^ure onfy 1 
ft. square, wetting the whole of the 
paper before it was glued on, the glue¬ 
ing being at the edm only. The 
.shrakage pulled all the jc^ts in the 
frame ojien, and sinoe then it bse been 
found Ix^tter to linut the wetting to 
two or three stripes made withalrah 
or sponge. The shrmkage theee 
marks will lie found sufficient to make 
t he back paper as taut as a drum-head. 

Composition for Kctore- 
Frames. -(/i) This composition is a 
kiiiii of putty used to make ornamental 
<letaii on a plain wood backing or base, 
hut in the Imnds of the amateur u 
u.sed more for forming leaves and 
llowers, u> rover joints or to enririi a 
frame to taste. It is also used in 
rcqiairing ilimageil gilt and compoei- 
liori fratncs. It can Ite giltor painted 
--’.Cl Hii'i, if well made, is tough and 


and the glasn. 'I'hr 

firotection is sknply a Kor .HmaU purfsiaes it will be found 
strip of palter jKi«-ici, sudirientit some thin hot i^uei8ma<le, 
or preferably tdued and wliuing is sifted into this and 
\rith thin glue (»r |ja.ste- worketl until of the consistence (and 
glue, partly on the gla.vs npjicaranre) of putty. This can be 
and partly on the wall niodrilwl into any form, oil being us«l 
of the reljate, as siiown on the tingeriH or any tool used. If the 

by thick black line, mixture gets liard, stetim will setften it. 
This should lie tough I The proper recipe for the compciri- 
air-pr'wf ]>tti)er, like ! tion U 1 lb. glue melted (by hrat) in 
rolled manilla paper. \ water sufficient to make^ a thin glue. 
In every ease the } Melt J lb. of pale resin in | pint raw 
Fio. 147. framed picture should i Unseed-oil. Four the whole together 
be made air- and dust- ; and boil for } hour, stirring and watch- 
tight at back. With wnall pictures this ' ing that it does not boil over. Now 
is effected by pasting a sheet of paper , mix in sifted whiting and knead the 
over the whole hack, but with large mass to a dough. Tto should be kept 
pictures the paper is only pasted over ' damp, but if it hardens it can be nukde 
the joints between backboard and ! plastic by steaming it. 
frame and the joints or cracks in the | In m^ing composition ornaments 
backboard itself. When arranging to in any numbers moiddi are used, 
cover the whole of the back of a pic- genen^y of box-wood, though metal 
ture of a square foot in size or larger, may be used. Theee are brushed ovv 
tho paper must stretch tight and not with oil before the compontion 
bem ereaNS or wmkiea when finished, pressed in, the pressii^ being done la 
This is easily done applying water a screw press, a wet board being 
to tbs paper hefore it is pasted or over the composition is the mould so 
1 ^ 1 ^ #n, which causes it to shrink on ' that the ornament can be withdrawn 
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stuck to the board. The ornament baker makes his dough. TIm proper 
is not allowed to hmdenmtbemould; unount of ^ue is steeped in water, 
itiasimply pressed in, then withdrawn, whkhis heated to dusolve theriue; 
and removed from the board by a large while the oil and losin are mwted tO. a 
tliin knife. It is then put aside to i sepaiate vessel, wd then poured into 
harden. A good pressure should be I the vessel conWning the melted glue, 
employed, on the composition in the I The whiting is pounded, and placed 
mould, tliat a solid well defined object ; in a tub or pan—being previously 
may result. ' warmed if the weather be damp and 

Should it be required to copy an cold—and the hot melted glue, oil, 
ornament on a fiame, with a view to and iDsin are poured upon the whiting, 
producing one like it for repair, the and then well mixed up with it, and 
following plan may be adopted. First kneaded, rolled, mid bwten until it 
give a coat of wax or vaseline to the becomes a smooth, tough, elastic kind 
carving or ornament to be copied, then of dough or putty. It may then either 
after making some kind of surround be used at once, or may ne laid aside 
to it (with composition or putty, for for future use; but, whenever it is 
instance) pour liquid jilaster-of-Paris used, it must be warmed, either before 
over the ornament and let it set. a hre or by admitting steam to act 
When set (in about 20 minutes) it can upon it, bemuse, when cold, it is too 
lx; lifte<l off, the wax preventii^ it hard and stiff for use. 
ailhering, and a mould is thus formed Themannerof usiz^thiscomposition 
into which composition can be pressed, is to press it into moulds; theprepara- 
':’he mould should first be rubbed over tion of which is the most important 
with wax or vaseline and the pressing part of the biwiness ; it is generally 
must be done gently with so fragile a done by men who are not engaged in 
mould. If the carving or omauient | making the ornaments themselves, 
to l»e copied is slightly undeixiut, then The moulds are usually made of box- 
instead of plaster-of-Paris some pic- vvot>d, which, by its smoothn^ of 
ture-frame composition can be used, £?^iu, j)ermit8 veiy fine figures to be 
this being pressed into all tlie parts cut in it, and is very durable. The 
and then removed iKjfwre it is quite mould carver has to proceed with his 
hard, while it has some flexibility, vs ork in an opposite w'ay to the oidi- 
In this case the copy must be made nary carver ; for he must make depres- 
by pouring lujuid plaster or cement sions or hollows instead of raised pro* 
into the composition mould, then, jections, and projections instead of 
wh'U it has set, soften the composi- hollows. The mould ctn-ver nu^es 
tion with steam heat and pull it off. his mould look, in every part, directly 
Wax or vaseline must be ua^ lietweeii the reverse of what he wishes the 
the mould and the ornament, in every ornament to appear, 
case. i Afakwg the The block of 

(A) Mixing.—The principal ingre- ; wood being planed and smoothed, the 
dien1»> are glue, water, Imsced-oil, carver draws on its surfece a reprwen* 
rosin, and whiting, which are com- tation of the object which he wishes 
Uned in such proportions as to make to carve, Mid then proceeds to work 
a mixture soft enough for working, out the minute detaihi. The tools 
wl^e, at the same time, it should be used in this carving are exceedingly 
so tough as not to crack, and should, fine and sharp, some of them not ex- 
harden in a few hours if the ornament seeding ^ in. in width. These are, 
be t^n, or in a day or two if it be as in rommon carving, mostly gouges, 
more massive. The state in which it with various degrees of curvature, 
is used b)r the ornament maker is that ^e sharpening of them is a matter of 
of a stiff dough ; and the miAing of it great nicety, and in some cases re- 
resembles the process by which the quires files made of rory fine wire. 
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The blcK^ of boxwood is moistened | 
with oil during the process of cutting, I 
in order to the progress of 

the tool. The cuts are, in the first ! 
instance, made perpendicularly from 
the surf^ of the wc^, and afterwards < 
varied into the necessary directions to , 
produce the pattern. In order to i 
know how to vary the depth of different ; 
parts of the mould, the carver must ' 
either be guided by the accuracy of 
his eye and the correctness of his 
tE^te, or he must have another mould 
of the same pattern l)efore him. \ 

Sometimes moulds are made by cast- | 
ing, the material being brass, copper, • 
pewter, lead, or sulphur. A model, ; 
representing the object wliich it is ' 
desired to produce, is marie of compo* i 
sition or piaster, and is placed on a flat j 
stone, and surrounded by a nused I 
border or edgii^, so that it lies in a i 
cell or trough. The model is then i 
<^ed, and the melted metal or sulphur I 
is poured on it, so as to ^tirely cover ‘ 
it. When cold, the raised border is 
broken away, the mould is taken up, ' 
and the model is removed from withm : 
it. It is then embedded in a wooden 
case to preserve it from injury, and to ; 
fit it for the better reception of the ; 
oompoeition. Sometim«t Inass moulds ' 
are made in this way, and afterwu*ds 
chased; that is, the minuter details 
of omamentuwcut, orratberscratched, 
by very fine tools. When the mould, 
whether of woe^ metal, or sulphur, 
is to be employecFto cast ornaments, 
it is bushed, over with oil, to prevent, 
the adhesion of the composition. A i 
piece of composition, lai^ enough for 
the intended purpose, is then taken 
up in a warm soft state, and pressed 
Into the mould by the ^nd. A wet 
board is laid upon the surface of the ; 
composition, and the whole is put into | 
a powerful screw-press, by wluch the ' 
composition is prised into every part 
of the mould, however deep and minute 
it may be. The same pressure makes 
4lie upper surfree of the composition 
<rad^efe to the wetted board, so that, 
when it is taken out of the press, the 
mo^ mav be nulled off the ornament, 


leaving the latter adhering totheboud. 
When the cast has be^me a little 
hardened, it is cut, or rather sliced off, 
with a broad knife, to the required 
thickness. 

Fixing Comtpotitum Omowienis.— 
The composition ornament, when 
made, is exceedii^ly pliant and supple, 
and may be bent into almost any form 
without breaking or injuring it; it is 
this property which makes these orna¬ 
ments so convenient; as they may be 
applied to n)und, flat, or hollow parts 
with almost equal ease. They are 
fixed on either with glue, or, if quite 
soft and warm, with hot water, which, 
by softening the glue contained in the 
composition, produces a sufficiently 
strong cement; and, in a short time, 
they become firm and hard enough to 
be handled without injury. In m^em 
work intended to imitate the antique, 
the manner of laying on the various 
{ueces of ornament requires much care 
in the workman. If an antique carv¬ 
ing, or a draadog from it, is given to 
the ornament maker to imitate, he 
must have moulds carved of all the 
various parts, so that, when united on 
the fnune, the assembli^ of composi¬ 
tion casts may represent a facsinme of 
the original. If lie wishes to produce 
work which shall {>os8eas a general re¬ 
semblance to old fMttems, but without 
tying himself down to any individual 
pattern, he has to depend on his taste 
and jucl^nent, both in the cutting of 
moulds and in the dispqsitioa of the 
various pieces of ornament. This com¬ 
position, being a compact substance, is 
heavy. In this point carved omamente 
have a great superiority over composi¬ 
tion ; indeed, the heaviness of the 
latter was one reason whmh led to the 
adoption of papier-m&ch^ oraameDts. 
When papior-mkchd ornaments are 
used, they m-e cast in moulds, reaKD- 
bling those just described. The 
is in the state of a pulp ; but there is 
this difference between the two kUid g 
of ornaments. The pulp is pssi^ 
between two moulds, so tbst tbs 
ness of the ornaments is seldom tasM 
than about * in. at any part; thfis fbe 
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ornament is of le(>» weight, and there i 
is a saving of mateiial. 

Staining Oak Moulding. — 
{Alv) see the general subject of 
Staining.) 

Bnytm. — Mix dry brown umlier 
with liquid ammouia until like thin 
paint, then dilute with rain water to 
the desired tint. Vandyke brown will ; 
make a diu'ker brown, and, with either, 
a weak solution of bichnnnate of potash 
may take the place of ainnionia. Apply 
freely with a brush, rubbing well in, 
then wipe off the surplus with a cloth. 
The potaeli solution by itself lias a 
darkening effect on oak. 

Antique .—Fuming with ammonia 
{set Staining) is as g<KMl a ])lan as 
any, but failing this, make a ml oil 
by steeping 2 oz. of alkanet root in ^ 
pint of raw linseed*oil and wipe over 
the wood with this. Next rub in a 
solution of bichromate of jic'tash, J oz. 
in I jniit of water, finishing off in the 
direction of the grain. It will be 
nocessary to repeat the operation one 
or more times fur a dark shade. 

Green .—Any aniline colour that 
will dissolve in vinegar will do for 
this; or the following mixture will 
aerfe : ^ lb. verdigris, i oz. sap green, 

I oz. indigo ; grind to a fine paste 
with vinegar. Add about three pints 
of good malt vin^r, and use as a 
stain. If desired, the sap green may 
lie omitted, the resulting colour then 
being more blue in tint. The verdi- 
graand ind^ are then dissolved in 
vinegar which has been l)rought to the 
boil. The stain can be applied hot, 
and as often as the depth of colour 
required mak^ necessary. 

Bronze Green .—Obtain dry bronze 
green from a colounnan’s, and mix in 
hot vin^ar. Apply as many coats as 
ajipear requisite. 

Ageing Gilt Frames. — To 
make new gilt work appear old, take 
a small quantity of aniline brown 
(soluble in water) and add it to the 
parchment size solution which is 
applied to the frame ^ter gilding. 

Cleaning and Renovating 

Gilt Framei.'^^a) Fly^marks can m 


Staining Moulding. 379 


cleaned off with soap and water used 
sparingly on end of finger covered by 
piece of rag. When ^1 cleared off', 
rinse with cold water, and dry with 
chamois leather ; next buy 1 lb.(ld.)of 
common size, and 2 penny paint pans. 
Boil a little of the ske in one of the pans 
with as much water as will just cover 
it. When boiled, strain through 
muslin into clean pan, and apply 
thinly to frames with camel-hair bnish 
(callwl technically a “ dabl)er,” and 
costing 6(/. to lit. each). Take care 
you do not give the frames too much 
water and “elbow grease.” On no 
account use gold size, as it is used 
only in rcgilding, and if put on over 
the gold would make it dull and sticky. 

(2i) ].>issolve a very small quantity 
of salts of tartar in a wine bottle of 
water, and with a piece of cottonwool 
soaked in the liquid dab the frames 
very gently (no nibbii^ on any ac¬ 
count, or you will take off the gilt), 
then staiid up the frames so that water 
will drain away from them conveni¬ 
ently, and syrir^e them witb clean 
water. Care must be taken that the 
solution is not too 

(c) If new gold frames are varnished 
with the best copal varnish, it improves 
their appearance considerably, fmd fly- 
marks can then be washed off carefully 
with a sponge. The frames also lart 
many times longer. It also improves 
old frames to varnish them with it. 

(d) Qilt frames^PQay be cleaned by 
simply washing tnem with a small 
sponge, moistened with hot spirits of 
wine or oil of turpentine, the sponge 
only to be sufficiently wet to take off 
the dirt and fly-marks. They should 
not Eifterwards be wiped, but left to 
dry of themselves. 

(«) Old ale is a good thing to wash 
any gilding with, as it acts at once 
upon the fly-dirt. Apply it with a 
soft rag ; but for the ms and outs of 
carved work, a brush is necessaiy; 
wipe it nearly dzy, and do not apply 
any water. Thus will you leave a thin 
coat of the glutinous isinglass of the 
finings on the face of the work, which 
will (npvent the following flies' 
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from fastening to the frame, as they 
otherwise would do. 

(/) EHiigy or rusty gilt picture- 
frames may be improved by simply 
washing them vnth a small sponge 
moistened with spirits of wine or oil 
of turpentine, the sponge only to be 
sufficiently wet to take off the dirt and 
fiy-marks. They should not lie wiped 
afterward, but left to dry of them¬ 
selves. 




Pipe Bending. 

Copper Pipe.—(«) Copper pipes, 
unless quite small, shouhl l>e tilled 
or loaded l)efore bending in order to 
prevent any kinks or dents during the 
operation. If the pipe is lacquered, it 
should be cleaned off before heating 
and re-lacijuered afterwards. To load 
the pipe, first tie some hntwn paper 
rouml one end and imbeil this end in 
satid. Melt sufficient lead in a ladle, 
and pour into the tube until full. If 
a l)ench is available, cut a hole in this 
a little larger tliau the tube then cham¬ 
fer and rouiul off the edges of the hole. 
Kemove the ^per from the tube, put 
the tulre tlirough the hole and pull 
the tulje over the rounded edge of the 
hole to the extent ret|uired. Unless 
a very short or slight bend is aimed 
at it will be found necessary to keep 
working the tulie tbrotq;h the hole, 
little by little, and Irending each time. 
If the throat of the Irend is dented, 
work this out with lMll-face<l hammer, 
before Che lead i« run out. When the 
bend is complete, heat the tube, wd 
run the lead out. If a number of 
bends liavc to be made to one curve, 
a template should be cut to work to. 

(h) The usual method of bending 
copper pijic through a hole m a bench 
sometimes results in dents being made 
in the throat of the bend, a^d the 



I following contrivance will obvnte 
Take a piece of hard wood, about 20 
• in. by 3 in. 2 in. thick, wad aecure 
j it to the bench, as shown in |daii ^ 
1 Pig. 148. Then make a dianof hMrd 
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wood of same thicknesB (2 in.) and 
secure it to the bench, so that it will 
revolve, Init otherwise be firm. If 
the operator has any particular sizes 
of bends to make he can vary the size 
of the disc to suit. This disc, and 
the pipe lietween it and the str^ht 
piece of wood, are shown in the illus* 
tration. 

(c) Copper pipe up to * in. can 
usufldly ^ l>cnt, unloa^lcd, but fur ^ 
in. up to in. the pi]>e should Ix^ 
heated prior to bending. When loail- 
ing with lead it is Itest to heat the 
pi))e a little liefoi‘t*]x»uring the lead in. 
and when tlie lea<l is in, let it c(K» 1 of 
itself, aiuldonotput it in water. The 
molting out «»f the !ea<l min be <loue 
with a hlow-lamp, if denireil. 

(d) .Vfter plugging up the eiul of 
the pijsi it can lie filleil with uieltcil 
lesin, 01 ’, if tliis i-s not available, sand 
can lie uswl, nunme<1 in. If molten 
lead is not used, the pi}>e before filling 
should l>e softened by heating, as it 
will then Umd liettev. 

(f) Sand will do for tilling for slight 
curves, molted pitch for sliarjier curves. 
This would lie for pi|>cs of iniKleiute 
size. I^l should he used for loading 
lo!^ pipes. 

{/) Wlien a copper or brass ]>ipe is 
iuacled with rosin fur bending, it may 
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lie found that after bending a certain 
disUmce the pipe seems to become 
much stiffer. The appiu’ent stiffening 
is often due to the hardenii^ or com- 
[iressing of the material within, and if 
the pipe is w'armed enough to soften 


or release the rosin, it can then be 
bent with ease again. Coppo* pipes 
have been broken through a neglect of 
this precaution. 

Iron Pipe.—<a) First mark ofl‘ 
where bend is to made, and open a 
vice until the pipe will fwss freely 
between jaws without gripping. Then 
heat pipe carefully lietween marks A 
’ nice br^ht red ; place heated part 
between jaws of vice, and taking hold 
of pijie each end, pull towards you; 
the vice keeps tJie pipe from bul^g; 
if long pieces, a little help 
may lie neeiled; nice 
sweeping bemls should 
always l)e made where pos> 
siblc. Iron j>ipe can, with 
care,Ite easily bent togcntle 
curves, if the heat is main¬ 
tained as even as ]>ossible 
—say, a bright red—and 
the pi])e bent a little at a 
time. Iron jiijie is never 
l«Noledor filled for liending, 

(t) A veiy useful tool for 
liending iron pijie ui* to 
2 in. is tliat illusUnted 
ut Fig. 149. This could 
i*eadily be made of wood 
; for copjier and brass tube 
; (or sm^l iron tube) which 
I are bent comparatively 
! cohl. It requires to be of 
' metal for pijie tliat is made 
: red-hot for bending, 
j There arc variousAirms 
of pijie-beuding appliances 
on the market, but the 
preceding are simple imd 
effective. 

Lead Pipe.—It is cus- 
{tuiiKiry to mnd this with- 
i out loading, the plumber 
I relyiugondtiftsandspecial 
' tools to W'ork out any in- 
e<|uality that may be Fio. iso. 
create<l. Of late years 
I the bondii^ device. Fig. 150, has been 
i largely employed. It is simply a stiff 
i wire w’ound spirally—much like a 
spiral and, needless to sa^, a 

I scjMrate one of these tools is requn^ 
fur each difl^ntsiie of pipe. Forwy 
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size pipe below I in. it is scarcely 
necessary, but from 1 in. to 4 in. 
excellent bends can be made, even of 
S form. In using these, a plug (sup¬ 
plied with the tool) is first (»ssed 
through the pi|M to clear any irreguiad- 
ties ; then, uter putting a little oil on 
the spring, it is slipped into the pipe 
and the bend at once formed. To 
remove the tool after the bend is made 
first bend bach a t/rifie on each hend^ 
then, holdii^ on end of the bender, 
twist it to the right which will cause 
it to decrease in diameter, and if, while 
doing this, a gentle puli is given, the 
tool will come away. 

Bending Sj^it Sted Tubing ,—Split 
steel tubi^, if not lai^er t^n 1 in., 
can be bent without heating, if it is 
not of very thick sul^tance. Loading 
with sand, and bending as descrilied 
with copper tube, will answer, or a 
mixture of pitch and sand (the pitch 
being melted and mixed with the sand) 
will be better. If molten lead is used 
for the filling, any curve can Ije formed, 
but tibe lead must only be just soft 
enough to pour or it will run through 
the split. The pitch or lea<l is melted 
out, after bendiug, as described with 
copper tube. 




Planchettk, 

The planchette, as ordinarily made, 
consists of a piece of thin board (about 
in. thick when finished) cut heart- 
siiaped, Ss Fig. 1.^1, the size not being 



important, hut uaurtlly measuring alxmt 
6in. each way. At the broad part, on 
what is to be the underside, a pair of 
small easy-running castors are ^ured, 
a crow slip of wood being used to 
thicken the board at this point for the 
better holtling of the castors. At the 
ptnnt end a hole is made to just take 
a piece of lead pencil and hold it firmly. 
Fig. 152 gives these details. In use the 



Fig. 152. 


planchette is placed onaslieetof white 
{Miper spread on some level surface, 
while the fingers of the operator or 
operators ai% placed lightly on the top 
of the instrument, and answeni are 
given to quwtions asked. The results, 
however, not always satis&ctory. 
In some cases the writing is tolerably 
clear-—whether by accident or design 
is for the user to consider—but oftra 
enough an illegible scrawl Is the only 
outcome. Imagination then (^n steps 
in, and the pencil marluare oonstrued 
into words to fit the q^uestion at imoB. 
In order to remove doubt as to the 
words or letters produced, a spectaily« 
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prepared bouxi ma^ be used, and those 
interested in the mstniment will do 
well to adopt this. In this case a 
fised pointer can be substituted for 
tlie pencil in the planchette. Such a 
pointer can be a curved piece of wood 
or of some shape that will admit of its 
projecting end being easily seen. Fig. 
15^ shows how a boaixliuuy bepi-epored, 
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the illustration being given toshow how 
letters and figures should be put at 
random. Failing this there must lie 
some suspicion or doubt at the results 
obtuned. A piece of cardboard will 
do for this, size about 20 in. by 16 in. 
which, with margin, allows of 2 in. 
spaces being given to the letters and 
fibres. Some of the spaces should l>e 
left blank as shown. If desired, the 
spaces may be reduced in size and 
increased in number, in which cose 
short words, or signs having special 
meanings, may te introduced as well as 
the lettera and numerals. This card 
may be secured by its corners to a huge 
drawing-board, and when planchette 
is plac^ on the sui'face, one or two 
inquirers should rest their fingers on 
the instrument, wliich will dodg^ about 
over the squares and indicate certain 
letters, woi^s and numbers. If several 
persons wish to take part in the game 
(for it should not be considered any¬ 
thing more serious than this), an in¬ 
strument may be made with several 
handles. Have a spoke wheel-head 
i^e as F^. 154, with as many bindles 
^ desired, and through the centre of 
this put a stem to rest on the board 
(^. 158). JFVom the side of the stem 


let a pointer project, and this, when 
the bodies are held tightly, will begin 
to move and select letters or words to 
make a reply to the question asked. 
Itis understood tbatin i^g planchette 
a question is formulated for the in¬ 
strument to answer. If several are 
luing it the onequestion must be agreed 
to liy all, or it is supposed that the 



“ influence” willuotactagreeably. By 
some it is asserted any experimenter 
'‘out of sympathy” (bdmf perhaps) 
witlj theiustrument or theother etperi- 
meuters, causes planchette to give con¬ 
fused replies. This makes an excellent 
excuse for the meaningless jumble 
that so commonly results in un- 
professioual hands. In the bauds ol 
an experienced manipulator planchette 
can do amazing things, but though 
there is less cause for amazement there 
is greater fuu when the inexperieuced 
call in its aid. 
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Plasters and 
Plastering Work. 

(See aUo Whitewashing and 
Dibtehpebing.) 

The plaster used for covering the 
walls of buildings is a mortar composed 
of lime or cement and sand, mixed in 
various proportions, generally with a 
little hair or some such material to 
give it elasticity. It is laid on by 
hand with a trowel in several thick¬ 
nesses of about ^ to } in. each, and 
either on the masonry wall or on 
a special screen of lathing made for it, 


laths should be used, which, in 
nailing, he will have the opportunity 
of breaking the joints, which will not 
only help in improving the general 
key (or plastering insinuated behind 
the lath, which spreads there beyond 
the distance that the laths are apart), 
but will strengthen the ceiling gener¬ 
ally. The thinnest laths may be used 
in partitions, because in a vertical posi* 
tion the strain of the plaster upon 
them is not so great; but for ceilings 
the strongest laths should .be em¬ 
ployed. In lathing, tlie ends of the 
; laths should not be lapped upon each 
i other where they terminate upon a 
I quarter or batten, which is often done 


to either of which it adheres by enter- to save a row of nails and the trouble 
ing into and keying itself in the joints of cutting them, for such a practice 
and openings, and by its adhesive leaves only in. for the thickness of 
quality. With some variations in the the plaster ; and if the laths are very 
materials and mixing, it is used for crooked, wliich is frequentlv the case, 
exterior and interior w'ork and for sufficient space will not be left to 
ceiling. For the purpose of assisting straighten the plaster, 
to keep the interior of the rooms of a Laying. —After lathing, the next 

house dry, it is advantageous to employ operation is laying, commonly called 
lathing, which being detached from plastering. It is the first coat on laths, 
the masonry of the walls, forms a when the plaster has two coats or set 
lining, distinct in itself, and not liable work, and is not scratched with the 
to the effect of moisture which may be scrateher, but the surface is roughed 
in the walls. It is of the utmost im- by sweeping it with a broom. On 
portance, in plasterers’ work, that the brickwork it is also the first oo&t, and 
lime should l)e must thoroughly slaked, is called rendering. The mere laying 
or the consequence will be blisters or rendering is the most economiou 
thrown out upon the work after it is sort of plastering, and does for inferior 
finished. Many plasterers keep their rooms or cottars. What is called 
stuSs a considerable period before they pricking up is the fimt coat of three- 
are wanted to be us^ in the buildii^, cemt work ui)on laths. Tlie material 
by which the chance of blistering is used for it is Coarse Stuff, being only 
much lessened. When a wall is to be the prej)aFation for a more perfect 
plastered, it is called “rendering”; kind of w'ork. 
in other cases the first operation, as in Coarse Stuff is made with chalk- 
cmlings, partitions, etc., is lathing. lime prepared as for common mortar, 
Xiaticuillg is the nailii^ of laths to but slaked with a quantity of water, 
t^e jouits, quarters or battens. The afterwards evaporated, mixed with an 
lath is in 3 or 4 foot lengtlis, equal quantity of clemi sharp sand, and 

and, according to its thfekness, is c^led cow hair at the rate of 1 lb. of hair to 
single (something less than \ in. thick), 3 cub. ft. of stuff. After the coat is 
iath and half, or double. Tlie first is laid on, it is scored in diagonal direc- 
the thinnest and cheapest, the second tions with a scratcher (the end of a 
is about one-third thicker tlian the lath), to give it a key or tie for the 
Single, lath, and the double lath is coat that is to foUow it. 
twice the thickness. When the plos- Lath laid or plastered md tet it 
terer l4the oa^ingB, both lengths of only two-coat work, •• mentioQed 
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under laying, the setting being the 
gauge or mixtuie of putty and jdaeter, 
or, in common work, of Fine Stuff, 
with which, when very dry, a little 
sand is ufiied. 

Fine Stuffis a mortar made of fine 
white lime exceedingly well slaked 
with water or rather formed into a 
paste in water to make the slaking 
complete ; for some purposes a small 
quantity of liair is mixed up with it. 
Fine stuff very carefully prejiared, 
and so completely macerated as to be 
held in solution m water, w'hich is 
allowed to evapoi-ate till it is of suffi¬ 
cient consistence for w'orkiug, is called 
plasterers’ putty. 

Settings may lie either a second coat 
upou laying oi- rendciing, or a third 
coat u on “ ffiiating,” widch will l)e 
hereafter deaci ihetl. The term ‘ ‘ finish¬ 
ing ” is applied to the thinl coat when 
of stucco, but “setting” f<»r paper. 
The setting IS spread with ihe.>m<joth- 
ing tn>w'el, which tlie workman uses 
with his right hand, while in ids left 
he uses a large fiat-formed brush of 
hog’s bristle. As he lays on the putty 
or set/ with the trow’el, he draws the 
brush, full of water, laickwards and 
forwards over its surface, thus pro¬ 
ducing a tolerably fair &ce for the 
work. 

Floating.—Work which consists of 
three coats is called fioated ; it takes 
its name from an instrument called a 
float, which i| an implement or rule 
moved in every direction on the plaster 
while it is soft, for giving a perfectly 
plane surface to the second coat of 
work. Floats are of three sorts : the 
hand-float, which is a short rule that 
a man by hims^ may use ; the quirk 
float, which is used on or in angles; 
and the Derl:^, which is of such a 
length as to require two men to use 
it. 

Plaster, float and set is the 
term for thi^ coats of plaster on laths. 
The first or pricking-up coat is of coiarse 
stuff put on with a trowel to form a 
key behind the laths, and about ^ or 
i in. thick on the laths: while it is 
still moist it is scratched or scored all 
3 


over with the end of a lath in parallel 
lines 3 or 4 in. apart, the scorings 
being made as deep as possible without 
exposing the laths ; the rougher the 
edges are the better, as the object is 
to produce a good key for the next 
coat. When the pricking-up coat is 
sufficiently dry not to yield to pressure 
in the slightest degree, the second coat 
or floating is put on. The floating is 
of fine stuff with a little hair mixed 
with it; ledges or nmrgins, 6 or 8 in, 
wide, and extending acroms the whole 
width of a ceiling or height of a wall, 
are made at the angles and at intervals 
of aljout 4 ft. apart throughout: these 
must lie made perfectly in one plane 
with each other with the help of 
straight-edges. These ledges are tech- 
uically calletl “screeds.” They form 
gauges for the rest of the work, and 
when they are a little set the spaces 
between them are filled up flush, for 
wiiicli a Derby float or a long straight¬ 
edge is used. The screeds on ceiling 
ought to lie levelled, aud those on the 
walls plumbed. When the floating is 
sufficiently set, it is swe^it with a birch 
broom for the third coat or setting. 
The tliird, or setting coat, should ^ 
of plasterers’ putty, if the ceilii^ or 
wall is to be whit^ed or colomod. 
If it is to be papered, the third coat 
should be of fine stufi', with a little 
h^ in it.' If it is to lie painted, the 
third coat should be bastard stucco 
trowelled. 

Bastard stucco is of three coats, 
the first is rouglung in or rendering, 
the second is floating, as in trowelled 
stucco ; but the finishing coat contains 
a small quantity of ha^ behind tlie 
sand. work is not hand-floated, 

and the trowelling is done with less 
labour than what is termed trowelled 
stucco. 

TrowsUed stucco, which is the 
best sort of plasterirg for the reception 
of punt, is formed on a floated coat of 
work, and such floating should be as 
dry as possible before the stucco is 
applied. In the last process, the 
plMterer uses the hand float, which is 
made of a peoe of half-iacb deal, abmit 
2 0 
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9 in. long and S in. wide, planed 
8mo«»th, with its lower edges a little 
rounded off, and havii^ a handle on 
the upper surface. The ground to be 
stucc^d being m^e as smooth as pos¬ 
sible, the stucco is spread upon it to 
the extent of 4 or 5 ft. sq., and moist* 
enii^ it continually with a brush as 
he proceeds, the workman trowels its 
surface with the float, alternately 
sprinkling and rubbing the face of the 
stucco, tUl the whole is reduced to a 
fine even surfitce. Tlius, by small 
portions at a time, he proceeds till 
the whole is completed. The water 
^applied to it lias the effect of hardening 
the face of the stucco, which, when 
finished, becomes as smooth as glass. 

Ceilijigs are set in two different 
ways ; that is the best wherein the 
setting coat is composed of plaster and 
putty, commonly called gauge. Com¬ 
mon ceUings are formed with plaster 
without hair, as in the finishing coat 
for walls set for paper. 

k plaster laid on boards, 
fitted m between the joists of the floor 
to jn^vent the passage of sound be¬ 
tween two stories, and is executed with 
coarse stuff. In the country, for tlie 
eztermr coating of dwellings and out¬ 
buildings, a species of plastering is 
used called “roughcast.” It is cheaper 
than stucco and therefore suitable to 
such purposes. In the process of 
executing it, the wall is first pricked 
up with a coat of lime and ^ir, on 
which, when, tolerably well set, a 
second coat is laid of the same mate¬ 
rials as the first, both as smooth as 
possible. As fast as the worknum 
finiahes t^ surface, another follows 
him with a pailful of the roughcast, 
with which he bespatters the new 
plastering, so that the whole dries to¬ 
gether. The roughcast is a composi¬ 
tion of sm^ gravel, finely washed, to 
free it from all earthy particle, and 
mixed with pure lime and water in a 
state of semi-fluidity. It is thrown 
fro^ pul upcm the wall, with a 
woddm float, about 5 or 6 in. long, 
and aa ouv wide, formed of in. 
deal, ahd OMd with a round deal 


handle. With this tool the plasterer 
thmwH on the roughcast with his right 
hand, wliile in Im left he holds a 
common whitewashers’ brush dipped 
in the roughcast, with which he 
brushes and colours the mortar and 
the roughcast already spread, to give 
I them, wlien finished, a uniform colour 
I and appearance. 

Miscellaneous Memoranda. 

2 hods plaster, etc. (about) =s 1 
buslieL 

I 2 bushels of gr^ lime = 1 
I 3 bushels of blue lias = 1 bag. 

3 bushels .of sand = 1 barrel or 
basket. 

21 bushels of sand or lime = 1 yard. 

3 bushels of cement = 1 sack. 

4 bushels of Portland = 1 cask. 

5 bushels of lioman — 1 cask. 

I full bushel of Parian cement s; 
IJiod. 

36 bushels sand = 1 load. 

14 lb. plaster = 1 b^. 

7 li^s plaster = 1 bushel, 
bushel plaster = 1 cwt. 

1 sack plaster = 2 cwt. 

3| cwt. Portland cement = 1 cask. 

1 firkin plaster = | cwt. 

1 firkin of double ske = 48 lb. 

2 dozen whiting = 1 cwt. 

30 bundl<% of laths = 1 load. 

1 bundle of laths contains (nmnin- 
ally) 500 ft. 

Single fir bths are leas than ^ in. 
thick. 

Double fir laths are abqut f in. thick. 

1 bundle of laths and 500 nails will 
cover about 6 superficial yards, 

12 lb. whiting, } lb. blue-black, If 
gal. of size are required for 100 yd. 
(superficud) “ once " done ; 21 lb. of 
whiting, I lb. blue-black, 2f gal. of 
size, if “ twice '* done. 

1 cub. yd. of chalk lime, 2 yd. of 
road drift or sand, and thr^ Imshels 
of hair will cover 75 yd. of render ^d 
set on hick, and 70 yd. on lath, or 
65 yd. plaster or render two coats, 
and set on brick, and 60 yd. on lateu 
Floated work will require abmit tiw 
same as two coats, um set. 

Coarse —^mmon lime oamter 

with a small quantity of hair tjsr, by 
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voltimea, lime |wte, 1 part; sand, 2 
to 2^ pake ; hiur ^ part. 


Thickness of Compo. 

+ ln. 

1 in. 

' 1 In. 

1 bushel of cement ' 
will cover 

1 bushel of cement 

yd. 

yd. 

yd. 

• 2i 

n 

H 

and 1 of sand 

will cover 

1 bushel of cement 

ii 

3 

2i 

and 2 of sand 

will cover 

1 bushel of cement 

6$ 

H 

H 

aiid 3 of sand 

will cover 

9 

6 

ii 


f-iit. is the usual tiii<;knesa. 


Fine f'fuff. —Lime, slaked to a paste, 
with a moderate »juantity of water, 
afterwards diluted to the consistcuce 
of cream, and then allowed to Itanlen 
by evaporation to the required con- 
sistenco for working. 

Gaivjcd Stuff is composed of from 
3 to 4 parta of fine sluiV and 1 Y)art 

E laster of Paris, in pn)j)ortion8 r^u- 
kted by the rapidity required in 
hu^ening. For cornices, etc., tl»e 
proportions are equal parts of each 
(fine stuff and plast^). (Spons’ 
‘ Builders’ Price Book.’) 

Amount of materuds required for 
100 iq. yd, (^jUaetering. 

Onc'ooat 

Lime .... 1 cub. yd. 
Sand .... 2 ,, 

Hair . . , .161b. 


The above would be either rendered 
on walls or plastered on laths. 

Ldthinfj :— 

Laths .... 22 bundles 
Nails, joists 12 in. apart 13 lb. 

»» 16 „ 10 ,, 


Two - coat {coat and set with fine . 

lime .... 2 cub. yd. 

. Sand .... 2 „ 

. . . .231b. 


Threc-coai {coat, foot and set with 
j8nc stuff) t — 


Lime 

Sand 

Hair 


. 2} to 2i 


• 2i 
. 28 lb. 


cub. yd. , 

»» 


2 0 2 
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Platixum Deposits on 
Glass. 

On Glass. —The foHowing method 
of depositing brilliant films of platinum 
on glass was devised by Pruf. Better. 
In order to succeed in coating porcelain 
or glass with a perfectly faultless film 
^ platinum, of the brilliance of silver, 
it is indispensably requisite to make 
use of perfectly dry platinum chloride, 
which must as free from add as 
possible. To that end pour some oil 
of rosemary over the perfectly dry 
platinum chloride in a small porcelain 
mortar and knead it up with the 
pestle, renewing the oil aljout three 
times, and continue this operation 
until at length there is produced from 
the brownish-red chloride a soft 
plaster-like mass, the colour of which 
is as black as pitch, and wherein no 
particles of undecomposed platinum 
chloride are discoverable. The oil of 
rosemary assume hereby a more or 
less yellow colour in consequence of I 
its partially taking up chlorine from 
the pktinum cUoride. When at 
length we have arrived at converting 
the whole of the platinum chloride 
into the black plaster-looking mass 
spoken of, rub it well up with the 
pestle, after pouring the dl of rose¬ 
mary off, with about five times its 
weight of oil of lavender, and continue 
to do BO until it-has become a perfectly 
homogeneous thin fluid. It must then 
be left to stand lor ^ hour or so, for it 
is not until after that interval that it 
can be used with advantage for plati¬ 
nising. For the moduction of the 
brilliant platinum film, all that is now 
required is to apply the mass as uni¬ 
formly as may be, and in the thinnest 
povible coat, to the objects of porce¬ 
lain, earthenware, or glass by means of 
a soft delicate brush. The thinner the 
«oat td ^above described preparation 
tiw brillknt the film of platinum 
'subeaquai&tiy proves. When the arti> 
me gone over as thinly as 
wi^ the fluid conform^y | 


with these instructions, all that is 
required further is to subject them Sor 
a few minutes to a very low scu-cely 
perceptible red heat, eitW in a mufiQe 
or in the flame of a Bunsen's gas 
blow-pipe used with caution. The 
article receive from this baking (sup¬ 
posing always that the temperature 
described has not been exceeded), 
without requiring any subsequent 
tr^tment, an incomparably beautiful 
lustre, as brilliant as silver. If, by 
any oversight, the coating of platinum 
upon the articles has turned out faulty, 
or in the case of breakages occurring 
during the baking, every trace of the 
metal may be recovered with facility, 
from the objects that have suffered, by 
means of the following very simple 
galvanic process, without being obliged 
to have recourse to the use of aqua 
regia. Nothing more is rei^uired than 
to pour common hydrochloric acid over 
them, and then touch them with a zinc 
rod. On doing this, as quick as light¬ 
ning, in consequence of the hydr^en 
evolved both at the upper and lower 
surface of the film of platinum which 
acts as the native pole, we see the 
shining metallic coating peel off in the 
form of infinitely thin leaves from the 
base of porcelain or glass, and, notwith¬ 
standing the specific gravity of the 
metal, ascend partially and float on the 
surface of the acid. On separating tiie 
hydrochloric acid by the use of a filter, 
the whole of the platinum which 
would be otherwise lost, is recovered, 
so that no complaint arises as to the 
waste of any of the metal in question. 
Prepare at once only as mucm of the 
platiniHing fluid as is required for the 
d^’s use, inasmuch as it loses in 
efficiency keeping. That which 
forms the active principle in the fluid, 
which results from treating platinwiP 
chloride with ml of lavender, m abore 
described, is an organic platinum salt, 
which in point of fact, one can obtain, 
after some time, in the form of Bin al l 
elongated octahedral crystals, oi apale 
yellowish colour, by wasfak^ ovt Mrs* 
fully with alcohol a toleraUe 
of the fluid. The crystals Iwra tlie 
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property of taking fire with a brilliant 
flame on being brought near a liglited 
candle, leaving a residue of compact 
platinum of doling whiteness. 


Polishing and Polishes. 

(See also Blackinu Leatrrb Polishes, 
Burnishing, Khonisino, Gilding, 
Lacquering, Polishing • Wheels, 
Stains and Staining, Varnishing, 

ETC.) 


French Polishing.—(1) As in 
varnishing, a warm, dry atmc«pheie is 
essential, and all draughts of cold air 
from dwr or window must be avoided. 

Pour a little liiiBeed-oil into a cup 
and some polish into another; take a 
piece of woollen rag a few inches square, 
and haWng rolled it up into a ball satu¬ 
rate it with polish, and cover with a 
piece of linen or muslin drawn tightly 
over it. In this way the rubb^ or 
pads are prepared, and they should, 
when taken by the fingers of the right 
hand, lie held in such a manner as to 
draw the linen covering tight, and 
present a smooth, slightly convex sur¬ 
face to work with ; apply one drop of 
oil and one drop of polish to the sur¬ 
face of the pad, and it is ready for use. 
Care must be taken that the material 
of which the rubbers are made is well 
w'ashed and free from starch or soap. 

The work haNing hecu thoroughly 
smoothed with fine glasspaper tuid the 
dust wiped away with a dean cloth, 
the polishing is commenced with free, 
continuous and uniform circular 
strokes, applied with very slight pres¬ 
sure, and gradually traversing tlm 
whole surface, observing not to do 
more than a squai'e foot at a time; 
the same process is repeatedly con¬ 
tinued, varying the position of the 
strokes as much as possible, but keep¬ 
ing them about the same size, and 
t^ing care that every portion of the 
surface recei^ an equal but not ex¬ 
cessive quantity of polish, which is 
regulated partly by the degree of pres¬ 
sure on the rubW, and partly by 
squeezing it between the fingers. 

Ihe process of polishing is continued 
until the grain of the wo^ appears to 
be thoroughly filled up, and sur¬ 
face exhibits a uniform appearanoe, 
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well covered with a thin coat of polish. | fiUing-m are several, the following be¬ 
lt is then ^owed to stand for an hour | ing a few of them: Filter of Paris 
or two to become thoroughly hard, | is the most common ingredient, and is 
when it is rubbed with very fine glass* ! thus used. Boll up a piece of rag into 
paper, to smooth down all the irregu* ' a rubber, saturate it with water, dip 
larities of the gnun of the wood, and ' it into the plaster, taking up a goodly 
also of the polish The polishing is ^ supply, and rub it well into the pores, 
then repeat^, and, if it should be ' bit by bit, until you have as it were 
found necessuy, it is again smoothed, | plastei^ or whitewashed the vticle 
uid the polishing is persevered in until i of furniture all over, taking care, how* 
the surface appears quite smooth, mid ' ever, to wipe off the supei^uous plas- 
uniformly covered with a thin and ter with another piece of dry 
tolerably bright coat of polish, but | before it sets; otherwise there wUi 
which uevertheless, show cloudy be difficulty in getting an even surface 
marks from the rubber, owing to the without much' papeiing. When thw 
presence of the oil, which is finally is done let it stand till thoroughly dry. 
removed with a few drops of spirits of Another method is to beat up some 
wine applied on a clean rubber and plaster in water sufficiently thin to 
covered with a clean soft linen rag, prevent setting too soon, and go over 
with which the work is rubbed with the wood with this as before. Some 
very light strokes, applied first with a beat up plaster in linseed-oil, and use 
circular motion, and when the surface that alone ; while othere add a little 
appears nemly dry, straight stroke ; polish stirred into the above, to cause 
are taken len^hways of the grain of ' tt to set a little quicker. Another 
the wood, and traversed entirely off compound is Russian fat, plaster of 
the ends of the work ; this is continued J Paris, and some pigment to suit the 
until the rubber and work are both ! wood it is intend^ for; these are 
quite dry, when the polishing will be ; heated together and laU on hot, 
ooD^let^. The polish, however, will ; wiping off the superfiuous mass with 
be partly absorbed by wood in the ' rag. The only advantage in the two 
course a day or two ; and therefore ’ last being, that polishii^ can be com* 
it is desirable to repeat the process i meuced upon them dirtily, whereas 
after a lapse of a few days, first slightly ' the others have to dry first. Some 
rublnng down the former coat with very even utilise mutton-suet in its solid 
fine or nearly wmn-out glasspaper. ! form, to rub into the pores, otbm« 
(2) The operation of French poUsh- ' melt abse, and stir in plaster, using 
ing (nnsistB in nothing more than the tins hot, which is as goo^as any ) for, 
di^ribution of a solution of lac in ; when dry, it dues not absorb so much 
sjnrits of wino->by means of a rubber | oil as the plaster and water methods. 

of cotton wool and calico rag— ! A system that was practised for some 
over the surface of wood, using pres- | years consists in diasohing alum in 
sure, until the pores are entirely filled, j cold water, until the water will take 
and the strata of depodited resin i up uo more; in other words, a satu* 
adhming form a smooth, hard, and ; rated cold solution; powder some 
brilliaot glaze. The firat operation in ^ wliiting, and pom It into the alius 
polishing is <»lled “filling-in’'—that ! solution; decomposition witii 
IS, some substance, other than polish, i vescence takes place, the sul^u^ 
is rubbed into the pores of the wood | acid quitting alumina., and idmng 
to sconon^ time and materials ; in i tlie lime by its superior driv- 

fact, thu is the foundation on which iug off the carbonic add, whkm is aet 
the 'Superstructure is built; conse- frM, thus jinuducing solpliate of Hums 
quea^f dt is of TO small importance, with a littie alumina and potadh. Oft« 
as' good tggmpings generally make ammonia, instead of oarbcmate <3i Uiae 
good 6iwlin|ii' general modes of and sulp^te of alumina. 
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This is cheap, easily made, and is a | 
powerful astringent; containing more | 
acid tiiau plaster, wiiich is also sidphate ! 
of lime with the greater part of its acid 
driven off by heat. 1 

The next operation consists in oiling 
the wood with linseed>oil; but pre¬ 
vious to this, it should be well pipered 
with glasspaper Ko. 1, or coarser if 
requii^ ; then take a piece of cotton 
wool, saturate it with the oil, and go 
carefully over every part that shows 
white from the filling-in, taking care 
to “ kill ” tlial filling-in, as it is called, 
or totally obliterate it. This done, 
wipe all the superfluous oil off, thor¬ 
oughly ; bearing in miixl, the less there i 
is of tliis in your foundation, the more 
solid will be your work. I 

Now roll uj) a piece of cotton wool i 
into a compact and suitable rubber, i 
pour into it as much polish as it will 
liold ; cover it over with a piece of ; 
open calico rag, and pass this over : 
every part in a horizontal direction, I 
floating the surface with isdish, which | 
must then be set aside to sink and j 
harden. There should be no attempt | 
at polishing in this operation, the first < 
consideration being to obtain a good 1 
concrete to build upon. | 

When properly diy, the fibre, which j 
lias risen from the floating coat of j 
polish, must be thoroughly |>apered j 
down with glasspaper No. 1), and if ! 
upon a flat surface, a cork rubber will 
be necessarj ; for no work, however 
highly-laboured out, will acquire an 
even and proper surface unless it is 
well grounded. A practical man knows 
the importance of this ; how it saves 
him time and labour; therefore he is 
very careful not to b^in polishing be- i 
fore hkt foundation is perfectly satis- 1 
&ctor}'. This being so, the ^aocess of ; 
pnbabing is commenced. The rubber 
used for floating the work will answer 
for this purpose, provided it has been 
kept moist by excluding air from it. 

The rubber being charged with poluh 
much less copious^ than in floating, a 
|H6ce of calico rag is placed over it, and 
so twisted up, that the excess of rag 
and rubber is confined in the palm of 


the hand; and with this arrangement 
the polish is conveyed to the wood. 
The polisher now proceeds to body-in 
his work, using, occasion^ly, pumice 
powder sprinkled over the surface, 
wliich not only keeps that surface 
smooth, but materially assists in fillii^ 
the pores*; in fact, it is invaluable in 
the hands of a skilful man. 

As a solid foundation is a great 
desideratum, he applies as little oil as 
possible; just sufficient to prevent 
dragging of the rubber, which would 
produce a harsh and uneven appear¬ 
ance. The natural repugnance between 
oil and spirit, as manifested in their 
unwilling amalgamation, is strong evi¬ 
dence against their friendly union by 
compulsion; therefore, to ju^vent 
serious eruptions, no more is used 
than the pohsh can conveniently neu¬ 
tralise. Rubber after rubber is applied 
with varied pressure, now lightly, now 
heavily, working in small cirdes, a 
beautiful dull smear following its 
course as the surface approaches to 
fulness; the nibl)er slightly biting, 
partly from the adhesive natm'e of the 
polisli, but more from the partial 
vacuum produced by the flat rubber 
on the smooth sui'face of the wood. 
The pores being filled, and the work 
presenting a solid and compact bodj, 
it is set aside for some hours to settle 
and liarden. In a day or two the 
polisher takes it up egaan, and althoi^h 
luU when set aside, it is not so full 
now, having slightly sunk, and show¬ 
ing just a little of the pores. With 
No. 0 })aper he fr-ees the surface of any 
slight imperfections that may appear, 
or if it is at all unsatisfactory or pre¬ 
sents an uneven surface he cuts it 
down with glasspa^ No. I, in order 
that it may with this body be perfectly 
level and mirror-like. This done, he 
pnx^eeds as before to body-up the work, 
using great ctu^ in working it up to a 
point approaching a finish, full, clear, 
and hai^; so that it shall require aa 
little wetting as possible at the next, 
or finishing coat; which done he Beta 
it aside again to harden. 

On taking it up again, he removee 
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any dust that may have settled upon 
it, by wiping it all over; thus also 
removing any little oil that may have 
sweated out from the previous opera¬ 
tion. He then selects an old rubber, 
one that has become close and compact ! 
from long use and pressure, from his I 
rubber canister, where he kee{» various | 
sizes to suit the area of his work ; this ' 
canister being fitted >vith a cover, ex- i 
eluding air, keeps the rubbers con- ' 
stantly moist and ready for use. The > 
why and wherefore of that old rubber i 
is this : by the closeness of its texture, ' 
it has a less capacity for i>olish, and j 
consequently gives tliat polish out ; 
much more sparingly than would a 1 
new one, made of the same material; 
and as in this final operation there 
must be no approach to wetness, its | 
use is obvious. He charges tins rubber ; 
with balf-and-half, that is, half polish 
and half clear spirit, only just suffi¬ 
cient that when forc^ into the rubber 
by squeezing, it shall be a little moist; 
for if the b^y is wetted, it will re- ) 
dissolve, and greatly deteriorate the 
quality of the finished surface. Placing • 
ov^ his rubber a piece of soft calico 
rag, and twisting them up in a proper 
manner, with a drop of oil applied to 
its surface, he passes it over the work 
in a horizont'd direction until the 
whole has received a portion, and the 
rubber is in a fit state to be worked. 
He has now arrived at the most im¬ 
portant part of his work, namely, that 
of giving to it that unexceptionable 
glaze, wUch is the genuine stamp of a 
well-finished piece of work. 

The polisher exercises the utmost 
care and ingenuity in the manipula¬ 
tion of his rubber, judging of its premier 
working by the dull, satiny smear, as 
he calls it, :&>Uowing the course of his 
movements *, which dull smear con¬ 
sists of an inconoelvalily fine stratum 
of resin, the spirit from which u 
driven off friction, assisted by 
temperature. Two chargings of the 
rub^ should be sufficient for this 
operatiem, wd with these he sr> elabo¬ 
rates has that, the rubber being 
QDCBj^elely dried out, tlie surface of , 


his work is smearl^s, hard, and bril¬ 
liant ; and should require nothing 
more, although it is customary to 
give it a final touch by means of a 
rubber of soft calico rag, slightly 
damped with clear spirit, and passed 
lightly over the sur&^ until diy. 

Work thus executed will stand for 
yeare, creditable both to the workman 
who did it, and the employer who 
turns it out; the only thing required 
to keep it in order being to keep it 
clean and dry by frequent wiping with 
soft dusters. . 

It is certainly much to be regretted 
that such a thing as time ^ihould inter¬ 
fere to roar work which otherwise 
could be made exceedingly beautiful; 
especially with a trade in which time 
itself is such an essential and even 
indispensable requisite; yet such is 
the case, and the consequence is, that 
90 per cent, of those eiD}>loyed iji 
polishing are totally ignorant of what 
degree of proficiency they are ca{)able. 
In the preceding example, rules are 
given limiting the operations to three ; 
but in the shops of g(Kxl firms that 
number is often exceeded; while in 
minor houses it oftenor consists of 
one or two. The carrying out of the 
foregoing work in ]>oli8hing‘Shope is 
usually as follows ; the fillii^-in, the 
oiling, and often the floating, are done 
by the boys, or learners; the bodying 
and finishing by the men. 

(3) The original recipe for the polwh 
is as follows. To 1 pint spirits of wine 
add I oz. shellac, ^ oz. lac, | oz. sand- 
arach, jdacing it over a gentle heat, 
frequently i^tating it until the gums 
are dissolved, when it is fit for use. 
Make a roller of list, put a little 
the polish u|>on it, and cover that 
with a soft linen rag, which must be 
slightly touclied with cold-drawn Kn- 
se^-oil. Huh them on the wood In 
a circular direction, not covwii^ too 
large a sfiace at a time, till the poret 
are sufficiently filled up. After this, 
rub in the same manna*, spirits of 
wine, and a small portion of poHitii 
added to it, and a roost brilliiiDt efBN)t 
will[ffoduced. 
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The original process, with little ’ 
yariatioii, or simplifying, has kept in 
use ever since, not b^use it is so ' 
perfect as not to admit of improve* 
ment, for it has never been so com* i 
pounded Uiat surfaces produced from i 
it would resist a very liigh degree of 
heat without suiiering partial decom* | 
position, and consequently it could i 
not 1x5 employed for ma!iy purposes ! 
wliic'h otherwise it is desirable that it : 
should be, but chiefly because those , 
who make polish—tliat is, the whole- . 
sale makers—are not tlieinselves suffl* ' 
ciently aa^uainted with its require- ^ 
ments. 

With regard to its lustre-yielding 
projxsrtics, it is everything tliat can be 
cleairwl; and surely the resources of 
chemistry would not 1x5 exhausted in ; 
discovering something that wouldmake I 
it more impervious to heat. In the ; 
hands of competent jwsous it is not 
unreasonable to Kup]K)se that some 
beneficial result might 1)e arrived at, 
namely, the combination of a heat- 
resisting witli its lustre-yielding pro* 
(icrties. As tui example of what is { 
rerjuired, one may point particularly 
to the dining-tables of the ante-French 
polishing |>eriod, which were brought 
up to a marvellously brilliant surface 
by means of linseed-oil and years of 
liard rubliing, a surface that would re¬ 
sist equally tlie heat (*f the hot dishes I 
and the tricklings of wine from the 
decanters. * Thelacsulistance, of itself 
a yellowish-brown colour, semi-trans¬ 
parent, and very brittle, jinxluces, 
when dissolved in spirits of wdne, a i 
solution of yellowish-brovni colour, : 
which, when applied to woods of van- ; 
OU8 and delicate shades, such as the j 
white, silver, gold, purple, black, etc., 
which enter into marquetry, was found 
to communicate a false hue, and tended i 
to mar the harmony it w'as wished to 
improve. Hence arose the neeessity 
for bleaching it, so tliat a solution 
might be prepared suitable for any 
comHnation of colours without destroy¬ 
ing or injuring their effect. But, as, 
there is no go^ without ^ eril, the 
process ^ bleaching acts very detn- 


mentally on the more soluble constit¬ 
uents of the lac, depriving them of a 
considerable portion of thw original 
body and density. 

Tliis is easily proved pouring a 
solution from one br»ttle to anoth^, 
when it will be seen to flow in a li ght , 
frothy-like stream, much less dense 
than a solution of the unbleached 
article. Further evidence is in the 
fact that t>olishers using it in h%h 
tempenitures are commonly heard to 
say that they cannot get it to lie flat, 
a term as applicable and correct as any, 
perhaps, when carefully examined; 
for the heat, acting upon the chlorine, 
which has undoul>ted]y entered into 
combination with it in the process of 
bleaching, causes that gas to expand, 
BO that the more polish he applies, the 
more gas he lias to contend with, in 
impeding that cohesion and ci^st^- 
sation whi<;h he is endeavouring to 
bring about. 

Pfflish, under its most favourable 
conditions, is a com{>ound so liable to 
change by variations of temperature, 
humidity, pressure, etc., tliat its 
use is very variable and uncertain. 
Lac in its dry state, and in a tempera¬ 
ture higher tlian is ever required for 
polishing, is totally unaffected; but 
put into boiling water, it speedily be¬ 
comes soft and plastic, and on being 
removed from tlie water resumes its 
original character of luirdness quickly 
from its inferior capacity for heat. 
Not so is it with spirits of wine, its 
menstruum ; this h^ an extraordinary 
capacity foi heat, inasmuch as that it 
will volatilise in the ordinary state of 
the atmosphere, its briskness increas¬ 
ing with increase of temperature. 

Now, although lioiling water has no 
action on lac, other than to soften it 
for the time it is immersed in it, hav¬ 
ing no power to dissolve it of itoelf, 
still that substance is vexy differently 
affected when in combination with 
spirits of wine, its true solvent, the 
B^ng affinity for heat of Uie spirit 
entirely overcoming the feeble capacity 
for it in the lac; and so strong is the 
affinity of the spirit for the lao, thatit 
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separates its last portions from that 
substance, when fairly combined, with , 
the greateet difficulty. Thus the neces- 
si^, in polishing, of a moderate degree 
of heat, to assist that produced by the 
friction of the rubber, in forcing out 
that din g in g po^on of Spirit ^fore 
sc^dity and l^liance can obtained. 

The most foTOurable temperature 
for polishing appears to be F. j 

C.); ascending above this, one 
portion of the spirit evaporate before 
a proper distribution of the lac can be 
broughtabout, while the otherpt^ion, 
which adheres so tenaciously to that 
substance, impedes its solidification. 
Descending bdow that degree, there 
is a tendency in the materi^ to chill, 
themore especially if the room in which 
the work is done ^ at all damp, the ac¬ 
tivity the evaporation being checked 
by the absence of heat necessary for 
ito conv^rance. This is an evU more 
easily remedied than the former, as in 
most cases all Ibat is required is to 
light a fire, and by that memis supply 
the deficiency. Not so convenient 
would it be in the height of summer, 
with the thermometer indicating 80® 
or 90° F., to remove the work to an 
ice-house; and being so removed, the 
remedy woxild be worse than the evil. 
But of all the injurious infiuences 
attending polishing, none is compar¬ 
able to humidity. If the atmc^phoe 
be saturated with moisture, as it not 
unfrequenUy is, when the clouds, 
or aqueous valour, instead of being 
buoyed up in the sky, bang about the 
earth's surface, even though the ther¬ 
mometer stands at 70° F., as favour¬ 
able a point as any, polish^ becomes 
extremely difficult; the materials ap¬ 
pear to be so completely neutralised, 
as to render them incapable of perform¬ 
ing their c^fioe. Increased pressure 
and friction seem inadequate to supply 
or make up for the atmospheric de¬ 
rangement. The cause of this 
peimpa be tiiua explained; All liquid 
m h^^iwin^ soKos part with heat. 
Now tidi Inptid, bebig compounded 
«f only has it become en¬ 

feebled, being on a surface, and 


I thus exposed to a body for which it 
: has the strongest affinity, but becomes 
I so diluted by it, that it has lost in a 
great d^ree the power of evaporation 
or means of parting with beat, con- 
sequeutiy assuming the solid form with 
difficulty. 

Atmospheric pressure is undoubtedly 
the siu^t guide to the experienced 
polisher, showing him the power nature 
is employing for his advantage, or 
detriment; for, carefully observing 
the movements of the mercury, he will 
not fail to realise the fact, that as it 
ascends his labour will be considerably 
lightened, while, on the other hand, it 
be greatly alimented by a corre¬ 
sponding depression — r^jjwd being 
paid, of course, to temperature. 

It may be proper, howerer, to ac¬ 
knowledge that this theory rests on 
supposition. Itis nevertheless a fact, 
that when the mr is most suitable to 
ourselves—when it is bracingaud buoy¬ 
ant—infusing as it were more life into 
us, it is also found to be more suitable 
for the performance of our work. It 
must not, however, be infenod, from 
these renuu*k8, that polish will not 
work under the infiueitce of theee 
atmospheric changes, for it is found 
to do so in our clii^te, even under its 
extremest fluctuatmns ; but what is 
meant is, that ito effecto are less under 
a low thw under a high pressure, in a 
moist than in a dry atmosphere, and 
either in a low or nigh temperature, 
than in a nmdium one. 

From observations of the effeoto 
polish, together with ito dmly use, the 
following conclusions present them¬ 
selves, namely^ that it is ztot in the 
nature of the materials, as at present 
compounded, to witlutand the enteg* 
onistic Infiuences constantly opposed 
to them; that the effects produced 
on polish by variations of temperatioe} 
show the necessity of so prepering it 
as to render it proof agai^ 
changes; and, fixudly, that it be SC 
prepa^ as to withstand a mudk hlgb^ 
degree of heat thmi in ite 
simple f<»ia it is able to do« 
Dalton.) 
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(4) The following directions for pol- 
ish^g are said to represent the prac¬ 
tice followed in the United States. It 
should be remembered tliat as r^ards 
the polishing the different climatic 
conditions should be allowed for, as 
the normal dryness of the atmosphere 
in the United States favours many 
processes in polishing which require 
special conditions in this country'. In 
preparing and fillmg-in, first see that 
the work is smooth and free from duet, 
then oil the parts to be polislicd with 
raw linscod'oil, and pre{)are filling-in. 
That is done with a mixture of whiting 
and turpentine ma^le into a paste ; rub 
well into the grain of the w'ood with a 
piece of rag or tow, and wipe clean off. 
For mahogany, add rose pink to colour; 
for oak, birch, or ash, add a little 
yellow ochre. Work to be {lolished 
white requires no colour in the filler. 
For polisliing, prepare a rubber of 
cotton-wadding, in size according to 
job ; wet it with polish, and, with the 
point of the finger, put a little raw 
linseed-oil on it, then cover the rubber 
vdth a {)iece of mg; twist the end of 
the rag and keep it tiglit over rubber, 
and proceed to rub the job over in a 
circular direction, keeping rubber con¬ 
stantly in motion ; when dry, wet it 
ag^, with oil, and continue to work 
it until a sufficient body of {Mlish has 
been obtained, then place it on one 
side for about 12 hours to sink. Polish 
always sinks after being Inxlieil-up. In 
spiriting off or finishing, if the work be 
sunk in before spiriting, give a few 
rubbers of polish, then prepare a rub¬ 
ber the same as for bodying-up, and 
wet it with proof alcohol from a lx>ttle 
with a little cut out of the side of the 
cork, so that the spirits will dro]) out: 
8 or 4 drops will be enough for a learner 
to put on at one time. Take care the 
rubber is not too wet, or it will soften 
the polish and tear it up. Wlien the 
rubber is nearly dry, rub smartly until 
all the job is clear of oil and rubber- 
marks. No oil is used in finishing. 
Varnishing is done with a cunel-hair 
brush for turned or carved work. F^rst 
give the work 2 or 3 rubbers of polish, 


I and then, having stained the varnish, 
proceed to give the work a coat, passing 
the brush smartly over the job, taking 
care to keep it level, and do not go too 
often over the same place ; 2 or 3 coats 
may be given in the same manner, rub¬ 
bing down after each coat with fine 
glasBpaper. Work that is varnished 
should stand 12 hours before it is 
! handled. For glazing, prepare the 
j rubber .e same as for |K)iishmg, but 
make it much wetter, and pass it 
: smartly over the work from right to 
I left. Alwaj^ begin at the same end 
i of the job, and bringthe rubber straight 
j to the other end in one stroke; do not 
I go too often over the same place or you 
I are apt to tear it up. This is used for 
■ common work in place of spiriting, and 
' for mouldings, etc. A rubl^ of spirits, 

. passed quickly over a job that has been 
I glared, very much improves it, and 
; makes it smooth, but it must be done 
; very lightly and quickly, and passed 
straight up and down. 

I (5) A correspondent of the Boston 
j (U.S.)‘Cabinet-Maker’gives thefoUow- 
; ing details of the methods of polishing 
i wood. He first describes the method 
I of polishing pianos used in all first-class 
j factories. The same process will an- 
I swer for any other piece of furniture 
by merely substituting for the scrap- 
ii^, where scraping is not practicable, 
a ffiling, properly coloured. Fhrst, give 
the work 3 coats of scraping car No. 2 
furniture varnish, allowing each ooat 
to become perfectly liard hrfore apply¬ 
ing the next; then scrape off the var- 
ni^ with a steel scraper, properly 
sharpened on an oil-stone, snd in 
scraping be careful not to cut into the 
wood, but merely remove the varnish 
I from the surface, leaving the pores 
filled. Smooth with No. 1 sandpaper, 
and the work will be ready for the 
{>olkhii^ varnish, 4 coats of which 
must be laid on with a bru^, allowing 
each to harden. To determine the 
time required for the hardening, one 
coat will not be ready for the next 
until it is so hard l^t you raomot 
make any impressioQ on it witii vow 
thumb-nail. The 4 coats having been 
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C in, and tbe work having stood a 
days—and the longo* the better^- 
rub down with hne-ground pumice and 
wato*, applied with a wooUoi rag. The 
work must be rubbed until all lumps 
and marks of the brush are removed ; 
wash off with a spon;^ and dry with a 
chamois akin ; let the work stand out 
in the open air for a day or two, taking 
it into the shop at night. The work 
should now receive 2 coats moro of 
polishing vamishand a second ruhliing, 
after which it is ready for lolishing. 
Furniture may be polished after the 
first rubbing, and in that ca»e the 
polishing is performed with lump 
rotten>Btone and water applied with a 
woollen rag. Put plenty of rotten* 
stone on your work, with water 
enough to make it work easy. Rub 
until all marks and scratciies are re* : 
moved. Rub the rotten-stoue off with 
your bare hand, keeping the work wet. 
What cannot be removed with the 
hand should be w'ashed off with a 
sponge. After drying with a chamois 
skin, bring up the polish with tiie 
palm of your hand, moving it lightly 
and quickly, with a circular motion, 
over the work. Clean up the work 
with a piece of soft cotton, dipj)ed 
into sweet oil, and lightly touch all 
the white spots and marks of the 
rotten-stone. Remove the oil with 
wheat flour, applied with soft cotton, 
and finally dust off with a soft rag or 
•ilk handkerchief. The following 
method is knewn as the shellac or 
French polish. In pre|)aring for this 
process, add to 1 pint shellac varnish 
2 tableepoonfuls of boiled oil; the two 
to be thmoughly mixed. If you want | 
the work dark add a little burnt umber; , 
or you can give the work any desired 
shade by mixing with the shellac the 
proper pigment in the diy state. Ap* 
ply the shellac thus prepared with a 
small bunioh of rags held between your 
fingers. In applying it, be particular 
in gettkig it on smooth and even, 
leaving oo tinek places or blotches. 
Bepekt tte process continually un^ I 
g!^ain is Pled and the work has 
received suffio^t body. Let it stand 


a few hours to harden, ead then mb 
your work lightly wiUi ptm^ and ofl, 
Implied with a rag. A ^s^ HtUe nib- 
Inng is required, and this ^ to be 
followed the deaning the work 
with as dry as possible. With a 
I piece of muslin wet with alcohol, go 
> over the work 2 or 3 times, for the 
I purpose of killing the oil. Have ready 
} lb. ]mre gum sliellac dissol^ in 

1 pint per cent, alcohol. With 
. this satumtc a {tail made of soft cotton, 

covered witli wliito muslin, and with 
the |)a<l thus f<>rmetigt> over your work 

2 or 3 times. To become proficient 
in this work, practice and close atten* 
tion aie re<juirwl. 

Polu/tiii^m thr The beauty 

of gCKd work de]>eDds on its being 
executed with tools properly ground, 
set, and in good order; the work per¬ 
formed by such tools Mill have its 
surface much smoother, its mouldings 
and e<%es much better finished, and 
the whole nearly polished, requiring, 
of course, much less subsequent polish¬ 
ing than work turned with blunt tools. 
One of the most necessary tlui^ps in 
polishing is cleanliness ; therefore, 

, previous to beginning, it is as well 
to cleu* the turning-lathe or work* 

, bench of all shavings, dust, and so on, 

: as also to examine all the powders, 
i lacquers, linen, fiannel, or brushes 
which may be required; to see that 
they are free from dust, grit, or any 
foreign matter. For furt^ seciuity, 
the polishing powders used are some¬ 
times tied up in a piece of linen, and 
shaken as through a sieve, so that 
none but the finest particles caq pass. 
Although, throughout the following 
methods, certain polishing powders 
are recommended for particular kinds 
of work, there are others applicable 
to the s^e purposes, the selection 
from which remains with the operator} 
observing this distinction, tlu^ vriMm 
the work is rough and requirM Braob 
polishing, the cocu'ser powders are bert; 
but the smoother the woi4, thi lav 
polishing it reouires, and tha fisur 
powders are preierable. 

Soft woods may be turned so 1889^ 
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M to require do other polishini; than 
that prMuced holding against it 
a few fine tamings or shaTings of the 
same wood whilst rerolTuig, this being 
often sufficient to give it a hnished 
appearance ; but when the surface of 
the wood has been left rough, it must 
be rubbed smooth with polishing paper, 
eonstantly vaiying the position of the 
hand, otherwise it would occasion 
rings or grooves in the work. When 
the work has been polished with the 
lathe revolving in the usual way, it 
appears to be smooth; but the rough* 
ness is only laid down in one direction, 
and not entirely removed, which would 
prove to be the case by turning the 
lathe the contrary way, and applying | 
the glasspaper; on which account I 
work is polished best in a pole-lathe, 
which turns backwards and forwards : 
alternately, and tlierefore it is well to j 
imitate tliat motion as nearly as pos- I 

sible. I 

Mahc^ny, walnut, and some other i 
woods of altwut the same degree of 
hardness, may be polished by either 
of the following methods: Dissolve 
by heat, so much beeswax, in spirits j 
of turpentine, that the mixture when i 
cold shall be of about the thickness of ' 
honey. This may be applied either to 
furniture or to work running in the 
lathe, by means of a piece of clean 
cloth, and as much as possible should 
then be rubbwi off by means of a clean 
flannwl or other cloth. Beeswax alone 
is often used; upon furniture it must 
be melted by means of a warm dat 
iroQ; but it may be applied to work 
in the lathe by holding the wax against 
it until a portion of it adheres ; a piece 
of woollen clo^ should then be held 
upon it, uid the lathe turned very 
qui^ly, so as to melt the wax; the 
•uperfluouB portion of which may be 
removed by means of a small piece of 
wood or Uunt metal, when a light 
touch with a cleEm part the doth 
will give it a gloss. Averygoodpol^ 
may be given to mahogany by rubbing 
it over with linseed-oil, and then hold¬ 
ing against it a doth dipped in fine 
brioklut. Formerly nwly all the 


mdiogapv furniture made in England 
was pished in this iroy. 

Hard woods are readily turned very 
smooth; fine glasspaper will suffice to 
give them a very p^ect surface; a 
Httle linseed-oU may then be rubbed 
on, and a portion of the turnings of 
the wood to be polished may then be 
held against the article, whilst it 
turns rapidly round, which will, in 
general, give it a fine gloss. Some¬ 
times a portion of shdl^, or rather 
of seed 1 m, varnish is applied upon a 
piece of doth, in the way fcomm'ly 
described. The polish of all orna¬ 
mental work wholly depends on the 
execution of the same, which should 
be done with tools properly sharpened ; 
and then the work requires no other 
polishing but with a hand-brush, 
to cleaia it from shavings or dust, this 
trifling friction being sufficient to give 
the required lustre. 

Stopping or Filleri for Frenok 
Polishing. — (1) Piaster of Paris, 
when made into a creamy paste with 
water, proves a most valuable pore¬ 
filling material. It is to be rubbed, 
by means of a coarse rag, across the 
woody fibre into the holes and pores, 
till they are completely satmated, and 
then the superfluous plaster on the 
outside is to be instantly wiped off. 
The succeeding processes are techni- 
(xdly termed papering, oiling, and 
embodying. 

(2) When findy-pounded whiting is 
slak^ with paint^* drying oil, it 
constitutes another good pore-fiUer. 
It is applied in the same manner as 
the {seceding, and it is recommended 
on account of its quickly hardening 
and tei^ious virtues as a cement; 
sometimes white-lead is used in lieu 
of the wbdting. 

Before using either of these, or 
other compositions for the same pur¬ 
pose, it is best to tint them to corre¬ 
spond exactly with the colour of the 
artide it is intended to polkh. 

(3) Holes and crevices may be wdl 
fill^ up with a cement that is ma^ 
by melting beeswax in comUnation 
with rosin and shellac. 
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(4) A paste of whiting and turpen¬ 
tine rubbed well crossways into the 
grain of the wood. 

(5) After the fii^t oiling of the 
work, shake a muslin contmning 
smoothly ground pumice stone, over 
it. Dry plaster of Paris can be used 
in the same way. Hub in. 

(6) For oak, ash, or satin-wood, I lb. 

mutton suet or tallow and 2 lb. plas- I 
ter of Paris. Melt together, and rub 
well into the grain of the wood with j 
a piece of rag. | 

(7) For n^ogany, the hUera should j 

be coloured with rose pink. For wal¬ 
nut colour, with umber or rose pink, i 
For oak, birch, and ash, use a little ; 
yellow ochre. Work to be polished ! 
white, requires no colour in the i 
filler. I 

French Poliskea. — (a) 1 pint spirits 
of wine, \ oz. gum copal, | oz. gum [ 
arabic, and 1 oz, shells. Bruise the 
gums and sift them throi^h a piece of 
muslin. Place the spirits and the j 
gums toother in a vessel clc^ely 
corked, near a warm stove, and fre¬ 
quently shake them ; in two or three 
days they will be dissolved. Stnun 
through a piece of muslin, and keep 
cco'ked t^ht. 

(6) Dissolve oz. shellac, } oz. 
aanduuch, in | pmt naphtha. 

(e) Pale shellac, lb. ; mastic and 
■andarach, each 3 oz. ; spirits, 1 
Dissolve, and add co^ varnish, 

1 j^t; mix well by agitation. 

(d) Shellac, 12 oz. ; wood naphtha, 

1 qt. ; dissolve, and add | pintlinseed- 

dL 

(e) Crush 3 oz. shellac with | oz. 
gum mastic, add 1 pint methylated 
spoits of wine, and owlve. 

(Jr) Shellac, 12 oz. ; gum demi, 

2 c». ; gum copal, 3 oz. ; spirits of 
wine, 1 gaL ; dissolve. 

(g) Shellac, 1| oz.; gum juniper, 

I 08 . ; benzdn, | oz.; methylated 

algohol, | {wt. 

(k) i 08 . each of gums mastic, 

. pndkraoh, aeed-lac, shellac, and gum 
arahio; r^uce to n>w<^ ; then add 
I 08 . wax; cussolve in a bottle 
with spirits of wine. 


Tjet it stand for 12 houra, and it is 
then fit for use. 

(i) 1 oz. gum-lac; 2 dr. mastic in 
drops ; 4 dr. ssndat^h; 3 oz. shel¬ 
lac ; I oz. gum dn^n. Reduce the 
whole to powder. 

French Poliak Reviver.—(a) Linseed- 
oil, ^ pint; spirits of camphor, 1 oz. ; 
vinegar, 2 oz.; butter of antimony, 
^ oz. ; spirit of hartshorn, | oz. 

(Jj) ^ gill vin^ar; 1 g^ spirits of 
wine; 1 dr. Unseed-oil. 

(c) Naphtha, 1 lb. ; shellac, 4 oz.; 
oxi^c acid, | oz. Let it s^d tiU 
dissolved, then add 3 oz. linseed-oil. 

(<i) Pale linseed-oil, raw, 10 oz. ; 
lac varnish and wood spirit, of each 
6 oz. Mix well before using. 

PUiaking Maho(fany. — Tlie wood 
having been stained, paper off smooth 
with No. 0 glasspaper enough to give 
an even suriace. Add | French 
polish, to J oz. l^est dragon’s blood, 
well mix and strain through muslin; 
polish as usual; if wanted very duk, 
apply a little dragon's blood to the 
rubW, but the rubber must be 
covered twice with linen rag. 

Ebony.—P l6A ^ oz. best drop black to 
^ ^11 French poUsh. Polish as usual. 
A littie the drop black may be used 
on the inside rubber, but covered 
twice with linmi rag. 

Saiin-wood or oz. chrome 

yellow to 1 gill light Fr^ch polish; 
use as alre^y described; a little 
chrome yellow on the ruM^^ is desir¬ 
able. In French polisldng always use 
a drop of linseed-oil on the rubber. 

Black omd Gold Work.—The work 
to be polished and gilt must be 
st^ed with black stain; when quite 
dry, give a very weak solution of glue 
size, paper off smooth. Care mitft be 
taken not to remove the blac^ step 
with the mper. The part to be gilt 
must mot be touched with tiie alxa, or 
the ^Id will not adhere eo 
polish tlm part not to be gilt aooording 
to directions given for Freodii mlfadi- 
ing, using for the poliah 
when the work is poliabed ready for 
spiriting off, lay the worit oil tal^ 
is a wann room, procure a portion of 
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the IjeBt oil gold size, pour in a cup, 
with a very flue stiff brush lay a thin 
even coat of gold size on the work, 
where the gold is to appear; let 
the gold size dry for 2 hours till it 
be(X)ines tacky, then having the gold 
leaf ready, with great care lay a leaf 
(or part of a leaf, ns require<l) on the 
cushion, cut to size re<|uired with the 
tip, lay the gold lea/ on the sized 
work, then with a pad made of white 
wadding press the gold leaf in the 
crevices, blow off BurjiluB leaf; let it 
stand aside to dry; when quite dry, 
polish gently with a very smooth 
pointed Imne (or a dc^'s tooth is best) 
fixed in liandJe. Surplus parts and 
the edges should be cleaned off evenly 
afterwards. Finish the black work 
off with spirits. Very fine crevices 
may have gold leaf rubbed in with a 
brush, if used carefully, then blow 
off surplus parts. For commoner 
work, gold paint laid on with a brush 
answers very well. 

WhiUand Odd. —Brackets, console 
tables, whatnots, chairs, and other 
furniture are frequently done in 
white and gold. The s^in of the 
wood should be first filled in with* 
whiting and glue size, one or two 
coats well papered off and white 
polished, but the wood should not be 
finished off with spirits until gilt, 
leaving the last coat to be done when 
the gilding is finished; the gilding is 
done os in Xilack and gold. 

A Cheaper Mode, and mtteh caeier 
for the Amateur .—First well clean the 
wticle (if not new) with soda and 
water; when dry, scrape and paper 
all over, stop up cracks with white* 
lead and driere, one of driers to two 
of white-load; mix some good white 
paint made of turps, driers, and 
white-lead, not oil. Give the article 
8 coats, rubbing down the first coat 
when dry with pumice and water; 
when the third coat of paint is quite 
dry, proceed to gUd aa before de- 
Boribed, using either gold leaf or 
paint; when so done, give the gold a 
ooat A transpwent enamel varnish, 
after wlfioh vamiah the white work 


with clear copal varnish. Give the 
work 2 coats; it will set in a day. 
Small boxes and other fancy articles 
may be done by this process. 

PoHshfor Turners’ JVorAr.—Dissolve 

1 oz. sandarach in } pint spirits of 
wine; shave 1 oz. bWswax, and dis¬ 
solve it in a sufficient quantity of 
spirits of turpentine to make it into a 
paste; add the former mixture to it 
by degrees; then, with a woollen 
cloth, apply it to the work while it is 
in motion in the lathe, and polish it 
with a soft linen rag; it will appear 
as if highly varnished. 

For Wainscot. —Take as much bees¬ 
wax as required, and placing it in a 
glazed earthen pan, add as much 
spirits of wine as will cover it, ^d let 
it dissolve without heat. Add either 
one ingredient as is required, to 
reduce it to the consist^ce of but¬ 
ter. When this mixture is well 
rubbed into the grain of the wood, 
and cleaned off with clean linen, it 
gives a good gloss to the work. 

For Carved Cahind-worh. —Dissolve 

2 oz. seed-lac, and 2 oz. white rosin, 
in 1 pint spirits of wine. This vai^ 
nish or poluh must be laid on weum, 
and if the work can be warmed also, 
it will be so much the better; at any 
rate, moisture and dampness must be 
avoided. Used with a brush for 
standards or pillars of cabinet-work. 
The carved parts of cabinet-work are 
also polished thus : varnish the parts 
with common wood varnish, and 
having dressed them off where neces¬ 
sary with emery paper, apply the 
polish used for t^ other puis of the 
work. 

Coped PoUsK. —Melt with gentle 
heat finely - powdered gum oopal, 
4 parts, and gum camphor, 1 part, 
with ether to form a semi-fluid znasi, 
and then digest with a suffident 
quantity of alcohol. 

For Wood Carving.-^Tske a pteoe 
df wadding, soft and pliable, and 
drop upon it a few dn^ of white 
or transpurent French polish, ac¬ 
cording to the colour of the wood. 
Wrap the wetted wadding 19 hk a 
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piece of old linen, forming it into a 
pad ; hold the pad by the surplus linen; 
touch the pad with one or two drops 
of linseed-oil. Pass the pad gently 
over the parts to be polish^, working 
it round in small cirdes, occasionally 
re«wetting the wadding in polish, and 
the pad with a drop or so of oil. The 
object of the oil is merely to cause 
the pad to run over tlie wood easily 
without sticking, therefore as little as 
possible should used, as it tends to 
deaden the polish to a certain extent. 
Where a carving is to be polished 
after having been varnished, the same 
pocesB is necessary, but it can only 
be applied to the plainer portions of 
the work. Plane surfaces must be 
made perfectly smooth with glass- 
paper before polishing, as every 
scratch or mark will show twice as 
badly after the operation. When the 
polish is first rubbed on the wood, it 
is'called the bodying «n; it will sink 
into the wood and not give much 
glaze. It must, when dry, have 
another body rubbed on, aii<l a third 
generally finishes it; but if not, the 
operation must be repeated. Just 
before the task is completed, greasy 
smears will show themselves ; these 
will disappear by continuing the 
gentle rubbing without oiling the pad. 

PoluMng Pretioork .—The wood is 
first well smoothed with fine glass 
paper, then covered vrith a tliin coat¬ 
ing size, made from transparent 
glue, to prevent the vumish from 
making into the wood. When dry, 
pour some varnish into a saucer ; take 
a fine camel-hair brush, and commence 
to varnish at one corner, gradually 
^jreadmg over the whole surface. 
Take care that there is not too much 
varnish on the brush, or an even sur¬ 
face cannot be obtained. The fint 
coating must be allowed to dry, which 
will tue two or three Imurs. Take a 
sheet of Uie finest glaaspaper, and 
whmi the first coating of varnish is 
perfectly dry, glasspaper the whole 
surface, and make it smooth as be- 
f&re. This done, with gr^t care 
spread jieA coat of varnish on, 


always using the glasspaper when 
I the surface does not turn out very 
' smooth. The whole, when dry, may 
j be rubbed well with a piece of worn 
I woollen material till [it is bright. To 
; French polish the work, make the 
i wood smooth as before. Then pour 
I some pjrepared polish into a saucer, 
j and some linaeed-oil into another. 

I Then take some pieces of woollen r^, 

I and roll them up into a ball, covering 
! them with a piece of linen drawn 
! tightly over. The rags inside should 
I iirat 1^ saturated with the polish, and 
, the whole should be taken in the 
j fingers of the right hand in such a 
I way that the linen may be tightly 
I drawn over, and may present to the 
I wood a smooth rounded surface. 

I Begin by polishing with free, circular 
1 strokes, and gradually traversing the 
I whole surface. Apply now and then 
a drop of polish and a drop of oil to 
J the surface of the rubber. When the 
; grain of the wood disappears, allow it 
; to stand for an hour or two till quite 
1 hard, and then glasspaper the whole 
‘ as in varnishing. Hepeat the process 
\ of polishing uuUI the surface is quite 
I smooth. If dull patches appeu* in 
, the }>oli8h, they may be removed by a 
j few drops of spirits of wine ita a new 
; rubber. 

I Polishing Blaolc Woodtoorh. •— (1) 
j Procure 2^ oz. spirits of wine, I dr. 

; oil of almouds, 1 dr. gum elemi, ) oz. 

I orange shellac, pounded fi^e fmd put 
i U^ther in a bottle to dissolve ; when 
I di^lved, rub on witli white wadding. 
(2) Orange shellac, 2 oz. ; wo^ 
naphtha, jf pint; benzoin, 2 dr. Mix 
and put in warm place for a week, 
and keep the mateiWs from settling 
by shaking it up. To aj^ly it, after 
having prepared your wood by rob- 
hing some raw linseed-oil into it, and 
then wiping it well off again, m^e a 
i rubber of cotton-wool, and put some 
old calico over the fa^, and tall you 
tiave a good body on your wood keep 
the rubber well saturated with pdish* 
When your rubbrn* sticks, put a Tsary 
little Unseed-oU on and rub yoiar 
polish up. Allow it to slaad a Imr 
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hours, and give it another coat, mnng 
rather more Huseedooil on your rulv 
her, 80 as to get a finer polish. Then 
let it stand again and finish off with 
spirits of naphtha, if you can ; if not, 
add a small quantity of polish to your 
spirit. 

PolitikvnQ To as much vellow 

ochre ns you can take in your hand 
add ^ teaspoonful of Venetian red. 
Mix to the thickness of paint (or 
rather thinner) with glue suse. Let 
the mixture simmer for some time in 
a pan, keeping it well stirred. Apply 
with a brush, and when dry run it 
oyer with fine 8andpai>er and polish 
with JVench polish, or, if preferred, 
turpentine and beeswax. If a deeper 
colour is required, add more Venetian 
red. ^ Or melt about } lb. Russian 
glue in 1 (jt, water; grind in some 
Venetian red until sufficiently col¬ 
oured ; give the w<.>od a coat with a 
brush when <]ry. 

Egg-shdl PUiAhftvr Antitjuc Pivmi- 
This is done by first Itodying. 
up your work, and, after standii^ 
12 hours, again body-up witli white 
polish; it is next rubbed down with 
a felt rubber and pumice until suffi¬ 
ciently dull; it is then wax-i>oiiabed, 
giving the work a gloss instead of a 
polish. 

Dry Shiniiiff. —This is a new sys¬ 
tem of polishing or shining called the 
American system, and is used mostly 
for Americaiv black walnut. First 
oil, fill in then with a wet rubber 
passed smartly over the work straight 
from end to end until a shine or gloss 
appears. No ml to be used in the 
rubber, and no spiriting-off is re¬ 
quired. Be oareful to dry rubber 
well, and to have the work free from 
rubW marks. This system is be- 
oomn^ very ^ular in the trade. 

ImiUation PUish for Woodvwk,-^ 
The wood is first mnished over with 
^$elatine, and, f^ter drying and smooth- 
mg, varnished wiUi a mixture of 2^ lb. 
fluid oc^ varnish, and 4 dr. pure 
flying linseed-oil; after drying, the 
wood is polisM with an ettMieal 
solution of wax. 

8 


Wax PoftsAtn^.—-(a) There is no par¬ 
ticular art in wax-polishing floors, the 
principal requirements being plenty 
of elbow-grease and a haid 

brush. The floor, after being well 
scrubbed, is allow^ to dry. When 
I dry it is painted over with a lai^e, 
soft whitewash brush dipped in oak 
.stain. This is allowed to dry for 
24 hours. The floor is then gone over 
with thin size, and this is in turn al¬ 
lowed to dry for 24 hours. After this, 
the floor is fiainted over with a solu¬ 
tion ma<1e by dissolving beeswax in 
spirits of turpentine, the proportions 
lining about 1 lb. of wax to 2 qt. of 
tuqis. The wax is shredded, placed 
along with the turps in a stone bottle, 
and the whole put on the hob and 
freiiuently sliaken. When this varnish 
! has soaked well in, the whole floor is 
polished with a rathm* hanJ brush 
until a good surface is obtained. 
Sjjecial brushes, adapted to polishing 
waxed floors, are sold by oilmen. In 
dealing with large surfiM^s, it is as 
well to get the wax more deeply 
imbedded in the wood, and when a 
layer has been rubbed on, a hot iron, 
pMsed over it will melt the wax and 
drive it in. This gives far more body 
to polish on; the work is afterwards 
treated with more wax on the rubber, 
and then polished. (6) To wax floors. 
Melt 8 02 . rosin, then add 1 lb. 
beeswax. Mix together, «md thin with 
turpentine. Apply it with a pad 
made of felt, and then polish well 
with a liard biush and soft clean rags. 
For diUl wax polishing oak furniture 
t^ the following • T^e raw linseed- 
oil, and give two coats, then apply 
the polishing paste composed of bees¬ 
wax and turpentine; aitcrwards rub 
the furniture every day for a week. 
One of the best and cleanest methods 
of dealii^ with hard-wood floors, after 
they ore once finished, is to sim^dy 
rub them over every morning with a 
flannel cloth occasionally dipped la 
paraffin. The floor must be rubbed 
ouefully with tbe grain of the wood, 
not crossways. Do not use any water. 

Wood Richness ^ sIM 

2 D 
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may be gained in decorative woodwork 
by using woods of different tone, such 
as amaranth and amboyna, by inlaying 
and veneering. The Hungarian ash 
and French walnut afford excellent 
veneers, especially the burls or gnu'ls. i 
A few useful notes on the subject are I 
given by a recent American authority. I 
The polishes used can be toned down | 
to match the wood, or be made to | 
darken it, by the addition of colouring i 
matters, l^e patented compositions i 
known as ‘'wood fillers are made up | 
in different colours for the purpose of 
prepuing the surface of wood previous 
to the varnishing. They fill up the 
pores of the wood, rendering the sur¬ 
face hard and smooth. For polishing 
mahogany, walnut, etc., th^ following 
is recommended : Dissolve be^iwax by 
heat in spirits of turpentine until the 
mixture become viscid; then apply 
by a clean cloth, and rub thoroughly 
with a flannel or cloth. A common 
mode of polishii^ mahogany is by 
mbbii^ it first with linseed-oll and 
then by a cloth dipped in very fine 
Mckdust; a good gloss may al^ be 
inoduced by rubbing with linseed-oil, 
and then holding t rimmin g? or shav¬ 
ings of the same material a^iinst the 
work in the lathe. Olasspaper, fol¬ 
lowed 1^ rubbing, also gives a good 
lustre. (‘ Scieut. Amer.') 

A (?ood PolUh for Walking'Sticht 
and other Hard Wood .—^The follow¬ 
ing process gives the most satisfiMstory 
and hardest finished surface : fill \ritb 
best clear filler or with shellac; dry 
l^heat; rubdown with pumice ; then 
pat on 3 coats of clear spirit copal 
vinuah, hardening each in an oven at 
a temperature as hot as the wood and 
gum will aafely stand. For extra 
work, tiie 2 first coats may be rubbed 
down and the last allowed a flowing 
ooit. Fmr coloured grounds, alcoholic 
dieDao varnish with any suitable 
mnt i'nty finely ground in) can gener- 
•Sy be OOM to advantage. 

rolUhingJXning (1) Ordin* 

wf polish will not witbstmid 

hot duhes. One of Uie 
beet^Wt of trsatans the tops of din- 


I ing tables is to first French polish it, 
■ then remove nearly all the polish 
means of fine glasspaper, and finally 
polish with oil. 

(2) Simmer about ^ pint linseed-oil 
over a alow fire for ^ hour. Remove 
it from the fire, and add | gill of tur¬ 
pentine. Apply this mixture, and rub 
off with a soft Do this once daily 
for a week, and a good dull polish will 
be obtained that mil not be affected by 
hot dishes. 

(3) Rub the table-top well down 
with pumice stone and water, then 
hand polish with boiled linseed-oil and 
tripoli powder, until a sufficiently 
l»ight surface is obtained. This takes 
time and labour, but the effect is very 
good. 

Mother - of - Pearl.— Go over 
it with pumice finely powdered, 
washed to separate the impurities 
and dirt, with wliich polish it very 
smooth ; then apply putty powder and 
water by a rubber, which will produce 
a fine gloss and go^ colour. 

(2) Make a thick paste of finely 
ground rotten-stone with olive-oil, then 
Md sufficient sulphuric acid to make 
it a thin cream. When the polish is 
applied, rub with a cork covered wi^ 
velvet. When the polish on the shdl 
is olft^ed, wash the shell well. 

Shells. — (a) Marine shells fure 
cleaned by rublnng with a rag 
dipped in common hydroobloric acid 
till the outer dull skin is removed, 
wasldng in warm water, drying in hot 
sawdust, and {ioliahing with chamois 
leather. Those shells which have no 
natural polished aurfoce may either be 
varnish^ or rubbed with a little tripoH 
powder and turpentine on wash-leather, 
then fine tripoli alone, and lastiy 
with a little fine oHve-oil, Ixinging 
I up the surface with the ohamohi as 
before. 

(3) The shells are first bdled i& a 
strong solution of potasl^ then grou&d 

; on wheels, sometimes throng 
stratum to show an underMog 
then polished wHh l^drodumic weil 
and puUy powder, hx this opsmfipD 
the liands are in great danger. 
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grinders are generally almost cripples 
ill their hands. 

(c) Those selected to lie preserved 
and polished may he roughly divided 
into three kinds. (1) Shells having a 
natural iiolish, or requiring very little 
preparation ; (2) those wldch have no 
natural polish, but which may be 
IMilished without much trouble; (3) 
rough shells, requiring their rough¬ 
ness to be removed liy mechanical 
means before they can lie polislied. 
Those in the first class need very little 
attention, especially when found with 
a glossy surface, and often of very 
beautiful variegated hues. Simply 
cleaning will answer with some of 
these ; with others the colours and 
polisli will not be so bright when dry 
as in a wet state, but the brightness 
can e&iily be resbired by brushing 
them over with some liquid that dries 
with a more or less glossy surface. ' 
This might l>c water in which a little 
gum-and>ic lias been dissolved; or 
wliite of an egg, or colourless trans¬ 
parent varnish can be used. The last 
car of course be washed should the 
shells get dirty. With some, the 
polish and colours may be obscur^ by 
a dull epidermis, or outer skin ; this 
must be removed by soaking in warm 
water, and rubbing it otf with a brush 
or a n^dipped in common hydrochloric 
acid, (^te^ards well washing the 
shells in water, aixl proceeding as 
bef(»«. Bute after removing the dull 
skin, it will be found tlmt mc»t shells 
will have no natural polish; these 
constitute the second cl^. After re¬ 
moving the skin, wash well in warm 
water and dry in hot sawdust; then a 
polish may be induced by simply rub* 
nng wit& chamois leather, or chamois 
leather and a little oUve*oii. Some will 
probably require to be smoothed down 
with emery-paper, then rubbed with 
wash-leather dipp^ in turpentine and 
dressed with tnpoli powder, then with 
fine tripoli alone, and finally with olive- 
oil and chamois leather for the finish¬ 
ing touches. Shells belonging to the 
th^ class are the mc^t difficult, and 
take the longest time to polish; bat 


these will be found to sub-divide them¬ 
selves. Emery-cloth will remove the 
roughne£» of some, and they can then 
be polished as meutioued for the second 
class. Others must l>e ground with 
wheels of different degrees of fineness, 
or wooden and other discs dressed with 
different substances, such as washed 
emery, rotten-stone and water, and 
leather with putty-powder or tripoli. 
All rough shells should first be boiled 
in a strong solution of potash. When 
grinding some shells, the outer stratum 
or strata- may be ground through, so 
as to show the underlying ones. 
Grinding shells is not an easy opera¬ 
tion, and is oftentimes injurious to 
the hands. 

Piaster Casts.— (fOPut into4 lb. 
clear water 1 oz. pure curd sfiap, grated 
and dissolved in a well-glazed earthen 
vessel—then add 1 oz. white beeswax, 
cut into thin slices ; when the whole 
is incorporated it is fit for use. Hav¬ 
ing well dried the figure before the fire, 

; suspend it by a twine, and dip it once 
ill the varnish ; upon taking it out, the 
moisture will appear to have been ab¬ 
sorbed in 2 minutes’ time; stir the 
compost, and dip the figure a second 
time ; this generally suffices. Cover 
it carefully from the dust for a week ; 
then, with soft muslin rag, or cotton 
wool, rub the figure genUy, when a 
most brilliant gloss will be produced. 

(6) Take skimmed milk, and with a 
camel-hair pencil lay over the model 
till it will imbibe no more. Shake 
blow off any that remains on the sur¬ 
face, and lay the figure in a place per¬ 
fectly free from dust; when di 7 , it 
will look like polished marble. If Uie 
milk is not carefully skimmed, it will 
not answer the purpose. 

(c) Fuse I oz. of tin, with the same 
quantity of bismuth, in a cruciUe; 
when melted add ^ oz. mercury; when 
perfectly combing, take the mixture 
from the fire and cool it. This sub¬ 
stance, mixed with tbe white of'an 
forms a beautiful metallic varnish 
for plaster of Paris casts. 

(^) Of stearine and Venetian soap 
each2parts; pearlash 1; the stearine 
2 0 2 
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and soap out small and mixed with 
witiii SOpsrts solution of caustic potash, 
boQi^ for } hour, stirring continually. 
Add the pearlash dissolved in a little 
rainwater, and boil a few minutes; 
stir until cold, and mix with more lye 
until it is quite liquid; keep well 
covered up. Remove all dust and 
stains from the plaster, and apply the 
wash as loi^ as it is ab^rbed. ^^en 
dry, rub with a soft leather or brush. 
Should tiie surface not shine, apply 
another coat. This compositiiHi may 
be preserved for years. 

(e) Coat with melted white wax, and 
place them before a fire until the wax 
Is absorbed ; a considerable polish can 
tiien be obtained by friction. 

(/) First' make very smooth and 
frw from grit with glassiiaper or 
otherwise ; ^ with lins^-oil; when 
dry, French polish in the usual way. 
If a bust, or anything similar, requir^ 
to be wUte, make smooth, size with 
white size, and varnish with white 
h^ varnish. 

Vulcanite.—^a) Remove scratches 
with a smooth wet water'of'Ayr stone, 
and then polish m the lathe with fine 
pumice and a stiff brutilL After wash¬ 
ing the pumice off, polish it with 
whitiiK and soft hni^ 

(5) mathematical instrument 
makers treat it as brass—that is, for 
flat work they first use water-of-Ayr 
stoue, and then rotten-stone and oil. 
iWned work is polished in the lathe 
with rotten-stone and oil, taking care 
not to use too hkh a speed, which 
'mmld heat the wco’k. Some use lamp- 
bladk uid oil to finish with where a 
vffcy high polish is wanted, or the bare 
^)alm of the hand, as in getting up 
silver plate. Ch^ and ornament 
makers use circular ba£& for their flat 
wevk, made of seahorse-leather, and for 
woik of irregular forma, bu& of calico. 
A number ^ pi6ce| of calk»>, 12 m. in 
AMoetff.sre sclrewed together between 
fla^pM,’l^ a circuleyr-saw spindle, 
.maf rotten-stone, .always 

Hiftarniiap tnoi to heat the work; 
ieumrinllht tA all suitable for it. 

tamed vulcanite which 


has been finished with a scraping tool, 
take a handful of vulcanite shaving, 
and apply these as the article revoli^. 
Next prepwe a piece of soft linen (a 
surgical bandage will do) by soaking 
in any sort of common oil, and sprinkle 
one side with putty powder (oxide of 
tin), then loop the prepared tide round 
the article, holding the ends firmly 
with both bands, and work it evenly 
all over the artide while the lathe is 
running, and finish the polisliing in 
; the same manner with a clean piece of 
I linen without jiolishii^ medium, 
i Celluloid. — Powdered pumice- 
stone ^plied on fdt with plenty of 
water is suitable for smooth^g cellu¬ 
loid sit^ it has been emery-papered, 
but for polishing, whiting and water 
; or putty powder and water should be 
used, finislung with a little dry whiting 
and then with a clean velvet pad. 

Ivory, Horn, and Tortoiae* 

> shell.—Ivory uid bone admit of be¬ 
ing turned very smooth, csr when filed 
may afterwu^s be acreped so as to 
present a good surface. They may be 
polished by rubbing first witii fine 
glasspaper, and then with a piece of 
wet linen cloth dipped in powdered 
pumice. This will give a veiy fiine 
surface, and the final polish may be 
produced by washed chalk or fine 
whiting applied by a piece of cloth 
wetted with soapsuds. Care must be 
taken in this, and in every instance 
where articles of different fineness are 
used, that, previous to applying a finer, 
every particle of the coarser material 
is removed, smd that the rags are clean 
and free from grit. Omamentid work 
must be polisl:^ with the same mate¬ 
rials as plain work, using brushes in¬ 
stead of linen, and rubWg as littie 
as possible, otherwise the more 
minent parts will be injimd. 
polishing material should be w w hefl 
off with clean water, and whn drft 
m^ be rubbed with a dean brudiu 

Horn and tortoiseshell are so lilHillT 
in their nature and texture 
may be classed together. M iSgoimi) 
‘the general mode of workh^l eud 
polishing thmi, a very pacleel - 
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is given by scrapug. The scraper may 
be made of a razor-blade, tlie edge <» 
wluoh should be rubbed upon an oil¬ 
stone, holding the blade nearly up¬ 
right, so as to form an edge like that 
of a currier’s knife, which may be 
sharpened by burnishing. Work when 
properly scraped is prepared for polish¬ 
ing. To effect tins it is first rubbed 
with a bufT made of woollen clotli per¬ 
fectly free from grease. The cloth 
may be fixed uitou a stick to be used 
by hand; but a “bob,” which is a 
wheel running in the latlie and covered 
with the cloth, is much to be preferred 
on iMJCount of the rapidity of motion. 
The buff* may be covered either with 
powdered charcoal and water, or fine 
brickdust and water. After the work 
lias been made as smooth as possible 
with this, it is followed by another 
bob on which washed chalk or diy 
whiting is rubbed. The article to be 
polished is slightly moistened with 
vinegar, and the buff* and whiting will 
produce a fine gloss, which may be 
completed by rubbing with the {talm 
of the hand and a small portion of dry 
wliiting or rotten-stone. 

(а) Well 8cra|>e with glass or steel 
scraper, afterw^s with finest glass- 
cloth, then with powdered bath brick 
and oil, and finally with rotten-stone 
and flannel, or old cloth or felt hat. 

(б) First scrape with gloss to take 
i^off any roughness, then grind some 

pumice to pewrder, and with a piece of 
cloth wett^ and dipped in the pow¬ 
der, rub well until a smooth is 
obtotned. Next polish with rotten- 
stone and linseed-oil, and finish with 
dry flour and a piece of clean linen rag. 
T^ more rubbing with the stone and 
oil, the better the polish. Trent sand 
is used in the Sheffield factories. It 
is a very fine and sluup sand, and is 
pra|)ared ior use by calcining and 
^mg. 

the piece to be 
polished is a plme surfiu^e, it is first 
rubbed by means of another piece of 
, marble, or hard stone, with the iuter- 
ventlon of water and two sorts of sand; 
first with the finest river or drift sand, 


and then with common house or white 
sand, which latter leaves the surface 
sufficiently smooth for the process dt 
gritting. Three sorts of grit stone 
are employed : first, Newcastle grit; 
second, a fine grit brought from the 
neighbourhood of Leeds ; and lastly, 
a still finer, called snake grit, procured 
at Ayr, in Gotland. Tliese are rubbed 
successively on the surfikce with water 
alone; by these means, the surface is 
gradually reduced to closeness of tex¬ 
ture, fitting it for the process of glaring, 
which is i>ei*formed by means of a 
wooden block liariug a tliick piece of 
woollen stuff* woxuul tightly round it. 
The interstices of the fibres of this are 
i filled W'ith pre|)ared putty powder 
I (i)eroxi<le of tin), and moisten^ with 
i water; this being lai<l on the marble 
and loaded, and drawn up and down 
! the marble by means of a handle, be¬ 
ing occasionally wetted, until the 
desired gloss is produced. The polish¬ 
ing of mouldings is done with the same 
materials, but with rubbers vuied in 
shape according to that of the mould¬ 
ing. The block is not used in thia 
case ; in its stead a piece of linen clotli 
is folded to make a handful; this alro 
contains the putty powder and water. 
Sand rubbers employed to polish a slab 
of large dimensions should never exceed 
^ of its length, nor | of its width ; but 
if the piece of marble is small, it may 
be sand^ itself on a larger piece of 
stone. The grit rubbers are never 
larger than tliat they may be easily 
held in one hand ; the largest block is 
about 14 in. in length and 4^ in. in 
breadth. 

(2) Polishing includes 5 operations. 
Smoothing the roughness 1^ by the 
burin is done by rubbing the marble 
with a piece of moist sandstone; fbr 
mouldix^, either n^roden iron 
mullers are lued, crushed ami wet 
sandstone, or sand, moro or less fine 
according to ther d^ree of poHsh 
required, being thrown under wem. 
The second process is continued rubb^ 
with pieces of pottery without enaxns^ 
which have onlv been baked once, 
wet. If a brilliant polish is dsrired, 
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Gothland stone instead of ]Hiltery is selves to this |K)lish. Wlien the marbles 
used, and pottere’ clay or fullers' eartli have holes or grains, u leaden luuller 
is placed beneath the niuller. This is substituted fur the linen cushion, 
operation a performed upon granites In order to give a iierfect brilliance to 
and porphyiy with emery and a leaden the polish, the gloss is applied. Well 
muUer, the upper part of wliich is in- i wasli the prejiared surfaces, and leave 
crusted with the mixture until reduced them until |)erfectly dry ; then take a 
by friction lo clay or an iTn{>aI|)ablc ; linen cushion, inoistoned only with 
powder, As tlie polish dei»en(is almost water, and a little jKiwder of (Reined 
entirely on these two operations, care tin of the first (juality. After rubbii^ 
must be taken that they are ixsrfonned : wit h tliis for some time, take another 
with a regular and stcjuly movement, j cushion of dry rags, rub with it lightly, 
When the marble lias received the first ' brush aw'ay any foreign sulMtance 
polish, the fiaws, cavities, and soft wliich might scratch the marble, and 
spots are sought out and filled with ' a perfect {Kilish will 1)6 obtained. A 
mastic of a suitable ettlour. Tliis | little alum mixed with the water used 
mastic is usually comiK>sed of a mix- > jienetratcs the {)(>res of the marble, and 
ture of yellow wax, rosin, and Bur- gives it a S|>eedier polish. This polish 
gundypitch,mixedwithalittlesulphur . spots very easily, and is soon tarnished 
and plater passed through a fine sieve, I and destroyed by dampness. It is 
which gives it the consistence of a | necessary, when purcliasing articles of 
thick paste; to colour this paste to a j p)olishe(l msvriiles, to subject them to 
tone analc^ous to the ground tints or ' the test of water; if there is too much 
natural cement of the material upK)n ! alum, the marble alisorbs the water, 
which it is placed, lampblack and J and a whitish spot is left, 
rouge, with a little of the prevailing ; (3) After using Robinhood or Han- 

colour of the material, are added. For | hill grit, then the second grit, which 
green or red marble, this mastic is ' is a little finer, and finishing with 
sometime made of lac, mixed with ^ snake or water-of*Ayr stone, and great 
Spanutli sealing-wax of the colour of | care having been given to get all 
the marble; it is applied hot with , scratches out with the second grit 
pincers, and Uiese parts are polished (pumice stone is equal to second grit 
with the rest. Sometimes crushed ; on the edges), carefully sn^estone off 
fn^mente of the marble worked are i e<h;6s, arrises, and face. All tluit re- 
inti^uced into this cement; but for > mains now is the imiwrtant {utrt of 
fine marbles the same colours are cm- ! bossing up, to complete the shine or 
ployed which ara used in painting, and : polish, which, with bla^ marble, is 
which will produce the same tone as a ratW difficult job for a novice, 
the ground ; the lac is added to give Get some fine emery powder, a snudl 
it body and brilliance. The third quantity of spirits of salts, putty pow- 
operation of polishing consists in rub- der, oxalic acid, salts of sorrel, and 
bing it again with hairi pumice, under some felt. For wliite marble proceed 
which water is constantly poui^, un- as follows : (Yush to powder the oxalic 
mixed with sand. For the fourth acid and salts of sorrel, and put each 
inooeu, called softening the ground, in a Mparato tin having a few holes in 
lead filings are mixed with the emery the lid. Cut up the felt to fmm a 
mud produced by the polishing of pad or boss. Sprinkle some oxalic 
mirttffs < 0 * the working of jfnecioue acid on the boss with a little water to 
atones, and the mu’ble is rubl^ with moisten it, and mb the marble until 
aeo^ipaot linen cushion, well satuiated a glimmer appears. Afterwards leasb 
mixture; tot^e is also used the marble well, and cut another pad* 
lorIChis p(Mk For some ouiside or wash the ot^r w^ out, Bepetft* 
works, ictd^^for hearths and paving the process with salts oi sorFel mth 
tike, ttatbU woricers confine them- a little putty powder added, mhbing 
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unto the marble is sufficiently brilliant. 
Wash off and rub a little soap (on 
sponge) on the marble to take acids 
off, and the job is finished. Care 
should be taken not to let the pad or 
boss project too for over the sides of 
the marUe when rubbing, or the acid 
will burn the skin off the edges. The 
acid tliat forms along the edges after 
a few rubs should be taken off. For 
black marble, get a piece of clean 
sacking, sprinkle a little emery pow* 
der, moisten with water, and rub on 
the marble until it is dry, when, if 
the gritting has been pro{>crly done, a 
glimmer will ap|)eur. Obtain as much 
shine as iKissibIc with this. Then 
pour a small quantity of spirits of salts 
into an egg>cup and sprinkle in some | 
putty powder until the spuit is nearly ^ 
soaked up. Make a lx>ss out of a piece j 
of old cotton stocking, and rub a little i 
spirits and putty on the boss, adding | 
a little water to moisten. Oreiit care 
mxist now be obser\ed, as a little too 
much of 8j)irit8 and putty will bum i 
off the pol^h that is alrt^y on, and I 
render it necessary for the marble to ' 
be second-gritted and snake-stoned j 
over again. A good slune can be ob- : 
tained with spirits and putty sufficient 
to complete. However, if this finishes 
dull, a little powdered borax rubbed j 
dry on the marble with a stocking 
boss is an advantage. There are, of 
course, other ways eff polisliing marble, ; 
but most of them are too int^cate for j 


bearing for a l-in. iron pipe, to which 
should be attached a pulley aiwut 4 in. 
in diameter, and two nuts for bolting 
on the cutting and polishing discs. 
Let the cutting discs be of thick copper 
about 4 in. in diameter, bevelled at 
the edges, and fed with emeiy and 
water. The polishing discs will be one 
of copper (about 6 in. in diametw), 
using fine sand and water, one of wood, 
using crocus and water, one of wood 
covered with leather and whiting, and 
one of wood covered with felt and dry 
putty powder (peroxide of tin). 

Diamond Cutting and Polish¬ 
ing.—The first process is what is called 
“cutting” the stone—albeit this cut¬ 
ting is i^ly rubbing. When in its 
rough state, the stone prints a rugged 
appearance, shapeless, and full of sharp 
angularities. It is the cutter’s worx 
to reduce the indefinable pebble to 
sometliing like.shape and form, and 
thus render the work of polishii^ 
easier and more expeditious. Should 
the diamond possess flaws—that is, 
spots wliich agitate against ita com¬ 
mercial value — recourse is had to 
cleaving, in which operation these 
flaws are removed without decreasing 
to any considerable extent the size or 
value of the stone. Cleaving is effected 
by means of a small knife tapped 
light^ with a hatnmer. To success¬ 
fully cleave a diamond the utmost care 
is necessary, and the cleaver must be 
thoroughly acquainted with the fibre 


a novice, I 

Slate.—Slate is face<l first witli an 
iron plate with river sand and water, 1 
smooth^ with pumice, then japanned | 
and baked to harden the jai^an, and j 
again smoothed with pumice and ' 
polidied with rotten-stone. I 

Pebbles.—Pebbles may be cut and i 
polished by an amateur, an old sewing 
machine serving as the basis of a cut- 
ting machine; but in place of the 
ormnary wheel it would be necessary 
to put a heavy fly-wheel, say of about 
18 lb. weight and about 12 in. in 
* diameter, with a pulley about 7 in. in 
diameteraUached. On the talfle should 
be screwed two wooden blocks with 


of the stone. 

To an outsider there is no such thing 
as a filire to a diamond; to the cleaver 
there is, and unless the kmfe is placed 
in one certain position the whole stone 
is likely to be spoilt. The diamond is, 
by means of a certain kind of cement, 
which rapidly hardens when cooling, 
fixed to the end of a stick 
termed the “snyder’s yy 

or cutter's stock (5% 

15.5). This stock is fa^ C*' 
ten^ in a sort of vice, F». lU. 
and the cleaver, placing 
bis knife on the edge contednis^ tbe 
flaw, gives it a gentle tap with a 
hammer, and the piece is at onoa 
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divided in a similar way to the oleav- 
ing of slate. 

But it u only when a stone contains 
these flaws that cleaving is resorted to, 
so that pracUc^y the first operation 
is that of cutting. This is effected by 
plftfiing two stones to be cut each in a 
snyder’s stodc, as b^ore described, 
with the rough edges of the stone to 
be cut 80 flzed t^t the edge of the 
one may easily be rubbed against the 
edge of the other. This is very labori¬ 
ous and tiring work, and the cutter is 
compelled to wear thick leather giov<^. 
Even this pm^aution does not prevent 
the rapid growth of corns on the hands 
and fingers. 

The rubbing is done over a small 
brass box A *(hSg. 156), which has a 
double bottom, the 
one above being 
pierced with num¬ 
berless minute 
holes, through 
which the powder 
as deposited from the rubbing falls 
into the lower box. This powder is 
carefully preserved, and, mixed with 
the finest Lucca oil in the proportion 
of 30 drops of oil to the carat of powder, 
is afterwards used to polish the stones. 
In order to facilitate the work, the 
outtw rests the two stocks f^^nst two 
pins, which act as ^ sort of fulcrum. 

When all the rugged irregularities 
erf fOTm have been removed by the 
cutter, the stone is lianded to another 
workman, whb proceeds to fix it by 
means of molten lead in an instrument 
the ‘‘dop,” which is in form 
■imtlfty to the acorn. To the cup is 
attaefimd a length of thick but remark- 
oopper wire, epecidily pre¬ 
pared in Holland for this 
purpose (F^. 157). The 
cap being Slied with lead, 
the dmmnnd is inserted at 
(he apex of the little mound 
at lead in the pewdtion re¬ 
quired by the polisher. The 
height anA size of the mould 
i the itoture of the stone, 
g'fl'h igh and vwU-defined 
' ta^obe. Tbedopis 


handed to the polisher, who proceeds 
to place it in the tongue (Fig. 158). 

The w’heel upon’which stones 
^ polished or ground is the ordinary 
lapidary’s wheel, but much more care 
is required in its preparation. There 
is a class of workmen who do nothing 
I else but prepare the wheels for the 
! polisher. A large variety of atones 
I are required to i^uce the surface of 
i the w'heel to the requisite fineness, 

I and all these stones are imported, as 
j well as everything else connected with 
I the trade, from Holland. In fixing 
' the wheels, the most perfect balanoe 
1 is required, as the slightest vil»«rion 
! may destroy a diamond. The wheel is 
turned very rapidly. The tongue is 
, fixed by means of two iron uprights in 
its proper position, and the suriaoe of 
the diamond to he polished is kept 
: pressing against the rotary wheel by 
means of a leaden weight placed on the 
broad surface of the tongue (Fig. 158). 




n 



Fm. m. 

Before setting the stoneontiiewluNli 
the polisher applies to the diamon^ 
umafl drop of diamond powder ^ 
well mixed. Tlw durt procured ^ 
the cutting » never sufficiant fer tw 
poliihar's use ; consequeptly atoaci cC 
a very inferior quality, end <rf ao 
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mercial value as gems, are firat ground 
to powder in the “ meteer " or grinder 
(Fig. 159). This ‘consists of a metal 
mortar B and a ramrod-like pestle Ay 
which, when worked up and 
down in the same way as a 
chum, gradually reduces the 
stones to powder. The pow¬ 
der is thoroughly incorpor¬ 
ated with the oil, and pre¬ 
sents a thick black sticky 
ap{>Mrance. But the jww- 
der, owing to its heavy Fio. iss. | 
weight, sinks rapidly, and it . 

is only by constant stirring that the 
mixture is kept ready for use. | 

The dop is so placed on the wheel 
that tlie part to be polished comes | 
directly in contact with its sur&ce. 
The revolving wheel gradually — i 
very gradually indeed — wears away i 
the surface in contact with it, and 
the polislier must use his jud^ent = 
as to the size and form of the fa^t he j 
wishes to produce, which, of oourae, I 
depends upon the size of the stone. | 
In all, the stone has to be polished on 
62 surfaces—tliat is, there are on the j 
hugest as well on the smallest diamond | 
62 facets. The facets are known as 
table or top, the cuttot or bottom, 
hooks or corneis, sides, ends, end 
facets, and verstelletje or stars. 

The wheel, or, as it is termed in 
Dut<^, the “ skjd,” has to be continu¬ 
ally repolished and ground, for al¬ 
though the cvheel grinds the diamond, 
the diamond en rtvanche grinds the 
wheel, consequently, in time, the sur- 
face of the plate is reduced to uneven 
rings. As a rule, a polisher has four 
stones in hand at once, and great care 
is taken in keeping the stones perfect¬ 
ly cool. The period of completion 
varies with the size of the du^ond, 
some hum stones tcddng weeks to 
pdi^. But the same care must be 
taken with Htnall as with huge stones. 
As no two stones are p'edsely of the 
»me dimensions, it follows that the 
SM of the facets also vary. 

It will be seen what care and judg¬ 
ment are required in polishing ea^ 
surface to its requhdte shape, slse, and 



angle. The utmost care uid skill arc 
also required in placing the dop to its 
exact ai^e, so tliat the skyf produces 
the proi>er facet. In &ct, in each 
branch of the trade every workman 
must be, and is, well up in his work. 
Thus tlie lads who fill in the doi» with 
lead, handle with their naked fingers, 
with the utmost mivj froid, the hot 
metal while even in a soft condition. 
The dust produced by the action of 
the wheel closely resembles soot—in 
fact, it is notliiug but carbon. When 
the stone leaves the polisher's hands 
it is a bright, glowing Bjiarklii^ gem, 
and only reijuires setting in the article 
it is intend^ for. 

Metala.—The polishing of metals 
differs accordii^ to their kind, but 
there are some general prindples 
couimon to all, of which it may be 
useful to have a clear idea. All 
polishing is begun in the first instance 
by mbbing dow*n the surface by some 
h^l substance tliat will produce a 
number of scratches in ^ directions, 
the level of which is nearly the same, 
and which obliterate the marks of the 
file, scra})er, or turning tool tliat has 
been firat muployed. For this pur¬ 
pose coarse emery is used, or pumice 
and water, or sand and water, applied 
upon a piece of soft wood, or of felt, 
skin, or simile niaterial. When the 
first coarse marks have been tiius re¬ 
moved, next proceed to remove the 
marks left by the pumice finely- 
powdered pumice ground up with olive- 
oil, or by finer emery and oil. In 
some cases certain polishing stones are 
employed, as a kind of hard slate used 
wi^ water. To proceed with the 
polishing, still finer powders are used, 
such as tripoli and rotten-stone. Putty 
of tin and crocus martis are also used 
for high degrees of polish. But the 
whole process consists merely in remov¬ 
ing coarse scratches by substituting 
those w’hich are finer and finer, unm 
they are no longer visible to the naked 
eye; and even long after th^ if ti» 
surfiioe is examin^ by a microsot^e, 

, it will be seen tiiat wbat!appearBd 
without any aoratohes is oov«^ tSX 
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, over with an infinity of them, but so 
minute that they require a high mag- 
nifi^ to be discovered. It is evident 
that great care must be taken to have 
the last polishing materia] uniformly 
fine, for a single grain or two of any 
coarse substance mixed with it will 
produce some viable scratches instead 
of a perfectly polished sur&ce. 

Brass.’^d) Brass may be polished 
without a burnisher, by using an ex¬ 
ceedingly fine cut file, and fine emery 
cloth. 

(5) Small turticles to be polished 
shoidd be shaken by themselves for a 
short time; then some greasy panngs 
of leather should bo put in with 
them. Aft^they have been shaken 
smooth, the greasy leather parings 
should be removed and clean ones put 
in, and the shaking continued until 
the articles are sufficiently bnglit. 

(c) When the brass is made smooth 
bv turning or filing with a very fine 
file, it may be rubb^ with a smooth 
fine-graini stone, or with charcoal 
and water. Wh^ it is made quite 
smooth and free from scratches, it 
may be polished with rotten-stone and 
mi, alcohol, or spirits of turpentine. 

Oerman Silver.—Take 1 lb. iron per¬ 
oxide, pure, and put half of it into a 
wash-basin, pouring on vniter, and 
keeping it stirred until the basin is 
nearly full. While the water and 
crocus is in slow motion, pour off, 
leaving grit the bottom. Repeat 
this a second time, pouring off with 
another basin. Cleanse out grit, and 
do the same with the other half. When 
the second lot is poured off, tlmcrucus 
ifi \th» first will have settled to the 
bottom; pour off the water gently, 
take out ide powder a^d dry it^ and 
put both, when washed clou* of grit, 
and diied, into a box into which dust 
cannot get. If the work is veiv dirty, 
rtd> * mixture of powder and oil on 
'vMh the fingers, a^ then it will be 
ItQDim if any grit is on the wmk. If 
^ wock is not very black, take a 
placed soft Chs^nots leather, and rub 
sonmdt^mooiht on, uid when well- 
robbad^ ttakeout tiie leather, imd 


the powder fidl ofi* that is not used, 
or rub it off with ^ brush. Do not 
put down the leather in the dust. 

Iron and Stcd. —(o) Take an ordin- 
1 ary bar of wrought iron in its usual 
merchantable state, remove the oxide 
from its surface by the application 
of diluted sulphuric acid, after which 
wash Che bar in mi alkaline solution, 
then cover the entire bar with oU or 
petroleum. The bar is then ready foi* 
the chief process. A muffie furnace is 
BO prepaid that a uniform, or nearly 
uniform, hmit can be maintained with¬ 
in it, and in thu furnace the bar is 
placed. Care must be taken that too 
great a heat is not imparted to it, for 
on this depends tiic success of the 
operation. When the bar approaches 
a red h^t, and when the redness is 
just perceptible, it is a certain indica¬ 
tion that the proper degree of heat 
has been atteined. The bar is then 
at once to be removed, and passed 
through the finishing rolls five or sir 
times, when it will be found to have 
a dark polished uniform surffice, and 
appearance of Russian shoet iron. 

(6) A good polish lor iron or steel 
rotatii^ in' the lathe, is made of fine 
emery and oil ^ Which is applied by 
lead or wood grinders, screwed to- 
gethm. Three very good oils for 
lutadcation are olive-oU, sperm, and 
neat’s foot. 

(e) Use bell-metai polishers for 
arbors, having first brought up tiie 
surface with oilstone dust mid oil and 
soft steel polisl^rs; for flat pieces 
use a piece of glass for the oilstone 
dust, and a bell-metal block for the 
sharp red stuff, and a white metal 
block for the fine red stuff. The 
polishing stuff must be well-mixed up 
and kept very clean ; the polishera and 
blocks must be filed to clean off the 
old stuff, and then rubbed over with 
8(fft bread ; put only a little red i 
on the blo<^ and keep workiDgitantBf^ ■ 
it is quite dry; the piece thtt' 
leave ^e block quite clean; use brsai 
to clean off the surplus red 
fore using the hush. If the pieoe is 
■cretcbed, put on some moie rsdstiK^ 
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whicli must not be too wet, and try 
again. 

(d) The polish* on flat steel pieces 
in fine mtchwork is produced with 
oilstone dust, burnt Turkey stone, and 
a steel polisher, soft steel, bell-metal, | 
and slinrp stuff, grain tin and glossing ! 
stuff. The metals are wiuared with a j 
file, and vary in sliape according to the j 
work in liand. j 

♦ (f) Get an 18-gal. barrel and put an j 
iron spindle thniugh the two ends; ' 
mount it on trestles in the same way i 
as a butter chum, willi a winch to turn | 
it by ; cut out a h(*le in the side by I 
which to intriKluce the articles to lie 
polished; liave a tiglit-titting cover ; 
to the hole; priicure some worn-out ' 
casting pots or crucibles, such as used | 
by casters, and puuii<l them in an 
iron mortar, until fine enough to jmmjs | 
through a sieve which will not allow i 
the steel articles to pass through. Put ! 
equal quantities of this grit and of the | 
articles in the barrel; fasten on the i 
cover, and turn the barrel for about I 
an hour, at the rate of about 50 turns i 
a minute ; take all out of the barrel i 
and sift out the grit. If a finer polish j 
than tins isrequired, put them through j 
anoriier turning, substituting for the j 
grit small scraps of leatlier, called ' 
inosiii^, which can be procured from i 
the curriers, and emery flour. Do not | 
more tlmn half fill the barrel. i 

Wied-Pduhing ,—To afford a high 
lustre to metallic articles, substances j 
are used which, though they attack 
the articles very delicately, possess i 
sufficient hudnt^ to remove the 
scratches and roughness produced by 
grinding with emery, pumke, etc. i 
These are called poUsMng treats | 
or, as they are always used in a pow- ' 
dered form,^*poliBhi!^ powders," the 
mc»t important of them beii^ lime, 
ferric oxide (crocus and roiige), tripoU, 
tm^tty, c^k and graphite. 

% Jot the proper use of these powders 
they are genei^y mixed with a fluid, 
water, spirits of wine or oil being used 
fOTth^urpoee. With these fluids the 
polishing agents are made into a paste. 
Smooth articles which can be secured 


in the lathe are polished by pressing 
the tool provided with the polishing' 
agent against the revolvit^ article. In 
this case flexible peces of leather or 
cloth can 1)6. used, or sticks of wood 
covered with leather or cloth. These 
tools are called polishing files.” By 
joining two of them together by a 
hinge-joint the “polishing stock" is 
formed, which is used for poluhing 
smooth bodies in the lathe. 

In polishii^, as well as in grinding, 
it is necessary that either the work or 
the tool move with great velocity, 
therefore disk-like tools are generally 
used, which arc secured either in a 
lathe or a lathc-like machine, which 
allows of a still more rapid revolution 
of the disks than the lathe. These 
disks are commonly known as buff- 
wheels, one variety of them consisting 
of a wooden disk covered with w^rus 
leather. 

The final dead grinding is also exe¬ 
cuted with such polishing duks. For 
this purpose very finely elutriated 
emery is uniformly applied to the 
leather of the polishing wheel. When 
dry a second and third application of 
emery may, if necessary, be made. 
This disk is called the “roughing 
wheel," and when c^mewhat worn it 
is termed “ medium wheel," and when 
almost completely denuded of grind¬ 
ing agent “fine wheel." In grinding 
with these wheels, oil is used. When 
the grinding agent is used up the re¬ 
mainder is s^ed with warm water 
and scraped off with a knife to prepare 
the disk for a fresh application. In 
consequence of the ra^ud rotation of 
the disk the leather wid the layer of 
emery become brittle and full of fis¬ 
sure. To romove this defect a piece 
of tallow is held against the revolving 
disk, and it is then smoothed by pree- 
ing a smooth stone against it. For 
polishing, the polishi:^ agent mixed 
with oil is apidied to the clean leather 
of the disk. (See also PoLiSHrao 
Wheels.) 

5crarfoA-J5rusA»»igf.—When ardolee 
in relief have to be brightened ^ 
polishing wheel is not easily amidoyed, 
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nor is the burnisher always a conyeni* 
ent tool. Scratch-lonishing is more 
often resorted to, this being a brush 
in which the bristles are replaced by 
wires. Hard brass wire is commonly 
used, though not always. These 
tniiehes may be circular to be operated 
by a lathe, as Fig. 160, or they may be 
falmd bru^ies, as Fig. 161. To make a 



Fig. 160. 


that the wires bend out in all direc- 
! tions like a mop, it can liave a long 
handle affixed and then be useful for 
scouring out vases and hollow goods. 
For use on large surfaces a br^h as 
Fig. 162 may be made, this is used for 
hat plate work. 

In using the scratch^brush it is not 
usually applied dry, the tool as well 
as the pieces must be constantly wet 
with fluids, especially sucli as pr^uoe 
a foam in brushii^, for instance, water 
and vin^ar, or sour wine, or solutions 
of cream of tartar or alum, when it is 
desired to brighten a gold deposit which 
is too dark ; but that most generally 
used is a decoction of licorice'root, of 
horse-chestnut, of marsh-mallow, of 
soap-wort, or of the bark of Panama- 
wood, all of which being sightly 
mucili^anous, allow of a gentle scour¬ 
ing witli the scratch-brush, witli the 



Fla. 161. 

hand scratch-bmh, take a coil of the 
wire, of suitable fineness, and let this 
coil be as large as possible that the 
curve the cut wire will not be great. 
A little curve is better thim a quite 
Straight wire, but it must not be too 
ironounced. Having the coil of wire 
ready, do not uncoU it, but bind it 
tightly round with strung string for 
about two-thirds the inte^ed length 
<4 the brush—say 6-8 in. How t^e 
a chisel and cut through the bunch of 
wire close to the string funding, at 
one end, and about 2 in. the 
string at the other end. Having done 
tiiu solder over the end of the bunch 
whn it is cut near the string, so as 
te a toir e the wires together, and make 
tM SB^ sateoth to t^ hand. If de- 
si^ # TPbodett bsadle can be bound 
to the voaff be used as it 

is. Whip Aoratch-bnidi is worn so 


Fig. 162. 

production of an abundant froth. A 
good adjunct for scratch-brushkig is 
a sliallow wooden tub containing the 
solution employed, with a board laid 
across it, nearly level with^the edges, 
which, however, {Hxtject a little above. 
This serves as a rest for the articles. 

When scratch-lo'ushing smfdl articleB 
and jewellery the operator holds the 
scratch-brush as he would a writing- 
pen, and moves it over the article with 
a b^-and'forward motion imparted 
by the wrist only, the forearm restilig 
on the edge of the tub. Fes' larger 
articles, on the contrary, the operator 
holds his extended fingers close to tibf 
lower part of the scratch-brurix, 
to give the wires a certain supportt aa^ 
with raised elbow, strikes the |]M 
repeatedly, at the same timsnvta| 
the tool a sliding motion, wam p 
hollow is met with which oiDpot hi 
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scoured longitudinally, a twisting mo- (c) Take quicksilver with chalk, 
tion is given to the brwh. ; i prepared chalk, 2 oz., mix 

Brushes like Fig. 160 are lused per- them. When used, add a small quan- 
haps to a greater extent than any other, • tity of spirit of vrine, and rub with 
for plated goods of most kinds may be chamois leather, 
treated with a wheel-brush. The top | (d) Put iron sulphate into a large 

of the brusli revolves towards tlie toba^ and place it in a fire for 
operator, who presents the object to 1 hour; mix with a small quantity of 
be scratched to the bottom. The powdered clialk. Tliis powder should 
brush is surrounded by a wotslen cage be used dry. 

or screen to prevent splashing. It is i (c) For jewellers. Take 10 parts of 
open in front, and above it is placed jewellers’ rouge and add 60 parts car- 
a reservoir of one of the liquids ab«>ve ■ bonate of magnesia. For use moisten 
named, from which a slender jet of the with methyUted spirits (alcohol), 
liquid is allowed to dribble upon the top j (/) For silver plate. Take 20 grams 

of the brush. In order to pn)tect the of argentic nitrate and 1 oz. potassic 
operator against the water projected I cyanide, and dissolve them in rather 
the rapid motion, there is fixed i less than § pint of water. Apply with 
to the top of the frame a small inclined a soft brmih and then rub off with a 
board, wbichreachesalittlelower than cloth followed by a leather, 
the axis of the brush, without touch- ! (* 7 ) For silver plate. Petroleum or 

ing it. Tills board receives the pro- ' paraffin oil will loosen dirt and discolo- 
jected liquid and lets it fall into a zinc ' ration on silver suriaces very rapidly, 
troi^h which forms the bottom of the ! but the goods must bo well washed 
box, whence a tube conveys away the ' and polished with plenty of whiring 
waste liquor to a pail beneath. I to remove all traces of the oil and 

Hand and lathe scratch-tsnishes are | odour, 
made of wire of various gax^^es, from j (fi) For urns. Salt ground to flour 
ooarae to very fine, according to their 1 oz., finest flour emery 1 oz., pow- 
intended uses. Scratch-brushes of dered pipeclay 3 oz., putty powda* 
spun glass, with fibr^ of extreme (oxide of tin) 3 oz., powder^ rotten- 
fineness and elasticity, are also used stone I lb., Paris white | lb. Mix or 
for s(x>uring very delicate objects, grind together and sift. 

When a liand scratch-brush liecomes (i) For general purposes. Red oxide 
worn, the bent ends are cut off with of iron 3 parts, ch^ (washed) 2 parts, 
a cold chisel, and a new portion of | carbonate of magn^ia 2 p(ui». (^rind 
wire is uncovered by removing part of | or mix toother and sift several times, 
the string^rrapping. The best way I (j) White rouge. Powdered te- 
to remove the bent wire ends is to ‘ taric acid I part, precipitated silica 
rest the scratch-brush upon a l^d 11 parte. Mix and sift well, 
block, and cut the ends off with a (k) 4 parts powdered soda, 40 parte 
sharp cold chisel, if possible with fine whiting, 1 part powdered citric 
one stix^e of the hammer. Scratch- acid. Moisten with water for use, the 
brushes must be carefully looked after acid and soda then being delved 
a^ their wires kept in good order, and acting chemically on the dirt. 
When they begin to curl, they may Parisian Polishing Powder.—This 
h$ now and then beaten with a mallet, has been introduced and bad a large 
Poliahinff Powders and Ha> demand. It is an attractive roee 
tsiials.— PAxte Cleaning Povxiers colour and is suited for gold, sUver, 
and Maierials.’-^a) Take equal parts or baser metals. It consists zne^ of 
d preoiintat^ subcarbonate d iron 12 parts of carbonate d m a gnesia and 
and prepmed chalk. 2 of jewellers’ rouge. Water or 

( 6 ) An impsdpable rouge may be spirits can be to it ^, 
l^epared by iron oxalate. > Pslgtan Polishing Pow(ier«*^ThB v 
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recommended chiefly for silver ware. 
Fine whiting 25 parts, washed pipe¬ 
clay 11 pu1», dry white-lead 6 parts, 
white magnesia 2 ptuia, jewellers’ 
rouge 2 parts. 

Magic Politk .—^This is chiefly i»ed 
for brass. Mix in | lb. of water, ) lb. 
of sulphuric acid and } lb. powdered 
bichromate of potash. Apply the 
liquid froely to the met^, afterwards 
wash in plenty of water, wipe dry, and 
polish with crocus or rotten-stone. 

PolUhifig Cloths .—These are made 
by soaking pieces of linen or damask 
in a liquid composed of |>olishing in¬ 
gredients then drying them. 

(а) Take, by weight, 4 parts of 
Ca^le soap, 2 parts of tripoli, and 
dissolve in 20 parts of water. Soak 
the cloths in this, and then dry. 

(5) Boil 1 oz. of hartshorn powder 
in ^ pint of water; soak the cloths in 
this, and dry. This is an efiective pre¬ 
paration. 

(c) For flannel cloths. Make a solu¬ 
tion of 2 parts of dextrin, 2 parte Ic^* 
wood decoction, 3 parte of oxiJic acid, 
and dip the flannel in this. Wring 
gently, then sift over them a mixture 
of tripoli and pumice-stone, both finely 
powdered. Lay the moist powdered 
^oths on top of one another and'apply 
pressure. Afterwards take apart and 
dry. 

Palitking Soaps. — (a) Ordinary 
silver soap. Dissolve 1 lb. pure Castile 
soap in 1 lb. of soft water by heat. 
When this soap paste is ready remove 
H from the fire and add 8 lb. of fine 
whiting. 3lBx well and put into moulds 
to oool. 

(б) Bose colour. Proceed as just 
, described, but let rouge take the place 
of a part of the whiting. 

(o) Bose C(flour. M^e a soap paste 
as lust described, and when ready add 
1 lb. of finest white tripoli, lj( lb. 
t washed chalk, and | lb. rouge. A few 
dn^ of oil of lave^er may be added, 
ihls bring a good quality soap. 

: <eft.Mix8oz,of turpentine in f lb. 
water,, aud boil 1 lb. of good hard soap 
|tf quite dusolved. Add 

d oz. lihmd animonia aziri nut to cool. 


Polishing Pastes.—{o) 6 parte vase¬ 
line, 10 parts fine wMting, 2 parte 
hartshorn powder, 2 parte powdcrwl 
cuttle-bone. This should of the 
consistency of lard and is packed in 
tins. A few drops of oil of laven- 
I d^ or of nitrobenzol will aCTord 
perfume, 

(5) For brass. Dissolve 1.5 jiarts of 
oxalic acid in 120 of boiling water, and 
add 500 |iarte of pumice jKiwder, 7 of 
oil of turpentine, 60 of soft soap, and 
65 of any kind of fat oil. 

(c) Soft soap 1 lb., {Kiwdered rotten- 
stone 2 lb. i^x. 

(d) 5 Ib. lard or vaseline. Melt, and 
stir in 1 lb. fine crocus or roi^. 

(c) 2 lb. palm oil, 2 lb. vaseline. 
Melt, and stir in 1 lb. crocus, | lb. 
tri{>oU, and f oz. of oxalic acid. 

(/) 4 lb. i^etroleum, 1 lb. lard. 
Melt together, and stir in 5 lb. crocus 
or rouge. 

All tlie foregoing would be packed 
in tins and can be perfumed as de¬ 
scribed with (a). 

ig) 50 parte of infmtorial earth, 
10 parte flour emery, brought to a 
suitable consistence vntb soap solution, 
which is hard soap dissolved in spirits 
of wine. 

Putty Powder or Oxide of Tin.— 
Metallic tin is dissolved in nitro-muri* 
atic acid, and precipitated from the 
Altered solution by liquid ammonia, 
both fluids being lai^y diluted with 
water. The tin peroxide is then 
washed in abundance of water. Col¬ 
lect in a cloth filter, and squeeze os- 
dry as possible in a piece of new linen. 
The mass is now subjected to pressure 
in a screw press, or l^tween two lever 
boards, to make it as dry as posrible. 
When the lump thus produced Ini 
been broken, it is jflaced in a cruribi^ 
and closely covered up to prevent jets 
from entering, and is then exposed and 
heated to a white heat, andgrbuiulfor 
use in the usual way; this oxidiB is 
used specially for cements, aadpp^ah- 
ing astronomical object-glasses lor 
astro-telescopes. The pu^y powdar 
of commerce, if of good quality, 
is alloyed with about equal parte of 
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tin and lead, which answers for ordin> 
ary purpose, but not for polishing 
lenses, in which good work is wholly 
dependent on ^e quality of the 
powder. 

Crocus and Bowje .—The rouge used 
by machinists, watclimakers, and jewel* 
lers is a mineral substance. In its 
piepjuation, crystals of iron sulphate, 
commonly known as copperas, are 
heated in iron pots, by which the 


sulphuric acid is expelled and the 
oxide of iron remains. Those portions 
least calcined, when ground, are used 
for polishing gold and silver. These 
are of a bright crimson colour. The 
darker and more calcined portions are 
known as crocus, and are used for 
polishing brass and steel. For the 
nnishing process for the specula of 
telescopes usually made of iron or of 
steel, crocus is invaluable: it gives a 
splendid polish. Others prefer for the 
production of rouge the peroxide of 
iron precipitated by ammonia from a 
dilute solution of iron sulpliate, which 
is washed, compressed until dry, then 
exposed to a low red heat and ground 
to powder. 

Jewdlers .Roujrc.—A rouge suitable 
for fine work may be made by decom¬ 
posing a solution of iron sulphate with 
ozs^ic acid also in solution; a precipi¬ 
tate of iron oxalate falls, wliich must 
be well washed and dried; when gently 
heated, the salt takes firc, leaving an 
im^pable powder of iron oxide. 

Creams, Pastes, 
aad Oils.— Creams .— (o) 
Yellow wax, 4 02 . ; yellow soap, 2 oz.; 
water, 50 oz. ; boil with constant 
stining, and add boiled oil and oil of 
turpentine, each 5 oz. 

(b) Soft water, 1 gal.; soap, 4 oz. ; 
wUts vnx, in shavings, 1 lb. Boil 
t(^ther, and add 2 oz. pearlash. To 
be diluted with water, laid on witii a 
paint brush, and polled off with a 
hard brush or cloth. 

( 0 ) 8 oz. ; pearlash, 2 oz.; | 

water, 6 oz. Heat tether, and add 
4 os. boiled ml and 5 oz. spirits of 
turpentine. 

(d) Baw linseed-oil, 6 cms. ; white 


wine vin^ar, 3 oz.; methylated spirit, 
Z oz. ; butter of antimony, ^ oz. ; mix 
the linseed-oil with the vin^ar by de¬ 
grees, and shake well so as to prevent 
separation ; add the sjurit and anti¬ 
mony, and mix thoroi^hly. 

PUish for Reviving Old Fumiturt. 
Take alcohol 3 oz. ; spirits of salts 
(muriatic acid) 1 oz. ; linseed-ml 1 lb.; 
best vinegar 1 pint; and butter of 
antimony 3 oz. : mix, putting in the 
vin^ar last. 

This is an excellent reviver, makiiig 
furniture look nearly equtd to new, 
and really givii^ a polish to new wozh. 
Shake it as used. If butter of anU- 
mony is not obtainable, the following 
will be the next best thing :— 

Polish for Removing Stains, Spots, 
and MU^w from Fumitur€.~^Tskt 
of 98 per cent, alcohol 1 pint; pulver¬ 
ised rosin and shellac, of each 
I oz. Let these M cut in the alcohol; 
then add linseed-oil 1 pint: shake well, 
and apply with a sponge, brush, cotton, 
or flannel, rubbing it well ^ter the 
application, wliich gives a nice polish. 

These are useful polish^ for new 
furniture when sold and about to be 
taken out of the shop ; removing the 
dust and giving the new appearance 
again. 

Fwmiture Pastes.—(a) To keep 
wood l^ht, scrape ^ lb. l^wax into 
b pint turpentine. By addii^ linseed- 
oil the wo^ is darkened. 

(b) Dissolve 6 oz. pearlash in 1 qt. 
hot water, add | lb. white wax, and 
simmer for | hour in a fipkih; take 
from off the fire ; when cool the wax 
will float; it should be taken off^ and, 
with a little hot water, worked into a 
paste. 

(c) Beeswax, spirits of turpentine, 
and Unaeed-oU, equal parts ; melt and 
cool. 

(d) Beeswax, 4 oz. ; turpentine, 
10 oz.; alkanet root to colour, 

and strain. 

(e) Digest 2 dr. alkanet root in 
20 oz. turpentine till the colour ia im¬ 
parted ; add yellow wax in shavings, 
4 oz. ; place on a water-bath, and 1 ^ 
till the mixture is complete. 
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(/) Beeswax, 1 lb. ; linseed-oil, 

5 oz. ; alkanet root, | oz. : melt, a(^ 
$ <ai: turpentine, strain, and cool. 

(ff) B^wax, 4 oz. ; rosin, 1 oz. ; 
til of turpentine, 2 oz. ; Venetian red 
M colour. 

(A) 1 lb. white wax; 1 oz. black 
rosin ; 1 oz. alkanet root; and 10 oz. 
linseed-oil. ^ 

^ Fumitwrc Oils,~(ti) Boiled liiMeed- 
oil, 1 pint; yellow wax, 4 oz. ; melt, 
colour with alkanet root. 

Acetic acid, 2 dr.; oil of lavender, I 
|w. : rectified spirit, 1 dr. ; linseed- | 

Linseed-oil, 1 pint; alkanet root, 
3<». $ heat, strain, and add lac vwmish, 

1 on. 

j (<f)Linseed-oil, lpint;rectified8pirit, 
oz. ; butt^ of antimony, 4 oz. 

(e) For darkening furniture, 1 pint 
^ins^-oil; 1 oz. rose-pink ; and 1 oz. 
alkanet root, beaten up in a metal 
mortar; let the mixture stand for a 
day or two; then pour off the oil, 
whidi will be found of a rich colour. 

(/) Mix 2 oz. alkanet root with 4 oz. 
shells varnish, 2 oz. turpentine, the 
same quantity of scraps beeswax, 
and 1 pint Itnseed-oil; this sho\dd 
stand a week. 

(^) 1 part, weight, linseed-oil; 
7} parts ether; 10 parisrectified oil of 
tm^ntine; 10 parts benzine. Mix, 
s|^ly with fiannel. This can be col- 
oura^ if desired, with turmeric, al- 
kaxiet, annatto, etc. 

(A) An oil mixture the writer has 
tor years with every satisfaction 
‘consists of I ]wt turpentine ; | pint 
vin^iar; mid pint raw linseed-oil. 
KixM and ke^ in a bottle. Shake 
befbm using. This goes to the colour 
And consutence' of thin yellowish 
Cioam. 

.^Oliah. — Flour emery 
1 pai% powdered .bathbrick 5 parts, 
{lowdera crocus (the middle purple 
oxide cd iron) 1joait. 

dWs Polish.— (a) 
ij| ^-«ipof paraffin <nl in the pad 
'fi wst^pr used for washing windows, 

S brSiaot 'finish. (6) Calcined 
SH^iedA, IP pdrti * cream of tartar, 


12 parts; fine whiting, 66 parts; starch 
powder, 14 parts ; precipitated silica, 
16 parts. Grind finely, and mix well. 
Wlien required for use take a portion 
and make it a thin cream Math benzo¬ 
line (which is best) or water. Apply 
with one rag and wipe off with another. 

Stoye Polish.—Mix toother, in 
powdered fonn, 4 parts of green sul¬ 
phate of iron, 2 pai^ bone black, and 
2 parts of plumbago (Wack lead). For 
use add water to make a thin paste. 

Stojfe Pa»U, — Mix finely-ground 
pl^bt^ (black lead) with sufficient 
silicate of soda to make a smooth paste. 
Add \ lb. glycerine to each 4 lb. of 
paste. To obtain a more intense black 
a little aniline black can be added. 
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Polishing-Wheels. 

Bmery Wheels.—(a) Can be 
made with shellac powdered fine, and 
a small portion of rosin, a piece about 
the size of a walnut to 1 oz. shellac, 
Mid a piec« of old vulcanised rubber 
about the same size, which gives it 
toughness. Shellac about 1 oz. to 
1 lb. emery, well melt, and stir 
about in a small iron pan; well mis 
the powders before applying heat. ^ 
careful not to bum it, or get grease 
in it; have a ring of iron and a piece 
of plate iron prepared with blackdead 
and beer pretty thick ; place the ring 
upon the plate uid make a mould, 
turn the stuff into it, and well ram 
down evenly; put on one side to cool; 
when cold, turn out and chuck in 
lathe, and with a piece of red>hot iron 
bore a hole for spindle; after spindled 
put between centres, and trice«up 
with hot iron. Very good grindstones 
may be made with siTver'Sand mixed 
with powdered glass, and it is nec^- 
sary to have some body besides shellac 
for coarse emery to form a body to 
bed the gnuns in. Emery dust from 
grinding glass, and Turkey'Stone dips, 
and slate, may be used as a substitute 
for the flour emery. 

(5) The best emery wheels are 
formed of the clean emery compounded 
with just a sufficient amount of boiled 
linseed-oil, the mixture being Stated 
lor a sufficient period under exposure 
to a considerable temperature and a 
free access of atmcwpheric air, or some 
still more powerful oxidising ^nt; 
it assumes the necessary d^ree of 
tenacity, whilst warm, being ex¬ 
posed to hydraulic pressure in a suit¬ 
able mould, and subsequent drying in 
a store, the emery whek is complete. 

(o) An emery wheel probablv does 
more work and has less care t^en of 
it than any tool of its size in the shop. 
Made of fine particles of emeiy, corun¬ 
dum, or carborundum, which are held 
tosether hy a bond of some kind and 
baked at a high temperature, it be- 
Qomee revolving tool of many cutting 


^ges. In some makes the bond is 
8^ of a material having abrasive pro¬ 
perties, which is a valuable feature. 
Emery wheels are usually considered 
very brittle articles, but that is not 
necessarily the case. 

A few years ago we heard of many 
more wheels burating thim we do now. 
The strain on a wheel at high speed 
is considerable, and it is not advisaUe 
to run a wheel &ster than builders 
recommend. It is to their intez«et. 
advocate the fastest speed which Jc 
safe, as the wheels do better work. ^ 
surface speed of 5000 ft. a miniE 
gives a strain of 75 lb. per square in^ 
to the wheel, and as this increases as 
the square of the speed, the strain 
comes up ve^ rapi^y. At 10,000; 
revolutions this would be 4 times 75,« 
or 300 lb. per square inch, which is] 
more than meet wheels will stand.; 
Keep them at about 5000 ft., or nearly; 
a mUe a minute, and you get good 
results. 

Tlw method of mounting has much 
to do with the breaking of emery 
wheels, and a few suggestions are in 
order. 

Never crowd an emery wheel on 
the arbor. It sboiild always be an 
easy fit, so that if the arbor expands 
from heating of bearings it will not 
burst the wheel. 

Always use a good-sized flange—at 
least one-third the diameter of wheel, 
and half is better. The side next to 
wheel should be concave — never 
straight or ^nvex. A concave flaoge 
grips the wheel firmly nearer the out¬ 
side, and drives better, as well ae 
tending to prevent bre^age. Some 
mount wheels with only a small nut, 
and pMsiblv a washer under it. This 
practice is uable to break whe^, 

Grinding machines iffiould be heavy, 
and bolted to the foundation. Gut 
iron is cheap, and it pays to use it 
here, as a havy machine does better 
grinding. 

Keep your rests in good order if you 
use them. Thev sho^ be kept cloee 
to wheel, as jB^balidy more wIimIb aro 
fan^en by wem getti^ caught between - 
2 X 
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wheel KDd rest thui in any other way. 
Caliper leate are porhaps the best, as 
they can be kept close to the sides of 
ilhe wheel. 

Don't let the bearings get too hot— 
oil them often enough to prevent this ; 
for, as before mentioned, this some¬ 
times bursts wheels. 

When you order wheels, tell the 
maker just what work you want them 
for. Ii there is my reason why you 
cumot run them at the recommended 
iq)^, better mention that too. If 
you have a piece of a wheel which has 
giTen good results, it isn’t a bad plan 
to send it to the maker ; then he can 
send you another wheel just like it. 

l^e speed of wheels is important, 
uid affects their work very materially. 
About 5000 ft. a minute is recom¬ 
mended, as before stated, and this 
should be maintained as the wheel 
wears down. This requires a variable- 
speed countershaft, or, if a number of 
grinders are used, they can be run at 
different speeds, and the faster ones 
use wheels worn down by the first 
machines. The table shows the re- 
volttUons required to give the different 
surface speeds noted. If a wheel does 
not work just as you wish, try chang- 
ii^ its sp^; if this doesn’t help it, 
notii^ the i^ers. Should it glaze 
or fill, it may indicate either that it is 
too hard or that it is running too hst. 

K^p wheels true, both for better 
woA Mid longer life of wheels. A 
little truing each day or so will save 
off a much huger amount a 
little later. 

The table below designates number 
of revolutions per minute for specified 
diameters wheels, to cause them 
to run at the reepecrive peripheiy 
rates of 4000, 6000, and 6000 ft. per 
minute. 


The medium of 5000 ft. is usually 
ssnploved in ordinaiy work; but in 
ipetm esses it Is sometimes dedrable 
te^mn them alb a lower or higher rate, 
ab^rding to requiremmits. 

Tbe. sfiei^ 5 ni the wheel at 4000 ft. 
Mripfint par minute is 48 lb. 
, ^-^uare inoh; at 6000 ft, 762b.; 


at 6000 ft., 108 lb. (‘Railway and 
Locomotive Engineering. ) 


Tablt of Emery- Wheel Speeda. 


Diameter 
of Whed 

KevoltiUoDB per Minute for 
SurCaoe iipeed. 

In^es. 

Of 4000 ft. 

Of 5000 ft. 

or 6000 ft 

1 

15,279 

19,099 

22,918 

2 

7,639 

9,549 

11,4.59 

3 

5,093 

6,366 

7,639 

4 

8,820 

4,776 

6,730 

5 

3,056 

8,820 

4,684 

6 

2,546 

3,183 

3,820 

7 

2,188 

2,728 

3,274 

8 

1,910 

2,887 

2,866 

10 

1,528 

1,910 

2,292 

12 

1,273 

1,592 

1,910 

14 

1,091 

1,364 

1,837 

16 

956 

1,194 

1,432 

18 

849 

1,061 

1,274 

20 

764 

966 

1,146 

22 

694 

868 

1,042 

24 

637 

796 

955 

26 

686 

733 

879 

28 

546 

683 

819 

30 

509 

637 

764 

32 

477 

596 

716 

34 

449 

661 

674 

36 

424 

531 

637 

38 

402 

503 

603 

40 

882 

478 

673 

42 

364 

456 

646 

44 

347 

434 

621 

46 

882 

415 

498 

48 

318 

897 

477 

50 

306 

883 

459 

52 

294 

369 

441 

54 

283 

354 

425 

66 

278 

841 

UO 

68 

264 

380 

S96 

60 

266 

Sit 

88S 


(dl) A emery wteei for amaU 
purpotea. —Ibe illustration ham 
shows a simple plan of fitting un an 
emery wheed to be driven % mot- 
power. An old Uoyola has Its ftagm 
cut, ai F%. 16S, and attaoM 
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wood framing. The baae pUnk is 4| speed, equal to, or higher than, that of 
ft. long, 1 ft. 4 in. wide, and 2 in. the solid wheels, great caution has to 
thick. The posts are 3 in. square, of be observed in so constructing them 
hard wood. The ordinary concave rim that they shall not fly apart during the 
of the wheel carries the band quite running. The centrifugal force is so 


well and, fitted as shovm, it is potwible 



Fir.. 163. 


to get 1600 to 2000 revolutions per 
minute with ordinary pedalling. It 
will be noticed that it is the rear wheel 
oftl^ bicycle that is used. Theemery 
wheel is fitted by a mandril, so that 
wheels fix>zn 4 in. to 8 in. can be car¬ 
ried, _ 

Bnffinff Wlieels.—To obtain a 
smooth glosi^ finish to metals, the 
buff or polislung wheel is used, this 
imparting a brilliance much like that 
pr^uced the burnisher, but in 
much less ,time, and with Mr less ' 
labour. These wheels will take off a 
Mr quantity of material when ueces- I 
auy, hut are not equal to the emery | 
whMl in this respect. When necessary ' 
tiie hulk of the material should be re- 
moved with these, and the polishing 
only done with the buff wheel. Polish- 
wheels were used for both purposes 
yean before the solid wheels finally 
dia^aoed them. 

emery wheel is made up solidly 
of emery witb a binding material, as 
little as possible of tlie Utter bc^ 
used. Toe polishing wheel is made 
up of wood, covered with leather, and 
having emery on tlieiUTfaoe only. As 
they Live to be run at a very high 


m wheels rud at hi^h speed, that 
it is nut rare fur solid stone wheels 
to “burst" as it is called, and 
emery and other wheels are liable 
to this. 

The best plan of construction is 
to build up the wheel in sections, 
each section “ breaking-joint," 
and the wood considered best a 
yellow pine. Each layer of sec¬ 
tions should be moderately thin, 
alK)ut J in. stuff, and the sections 
should be reasonably small. For 
small wheels, six sections are 
usual, while laiger wheels—over 
a foot in diameter — may have 
eight. By this plan the effects of 
lieat, moisture, or dryness of the 
atmosphere, will not be injurious, 
nether causing the wheel to wm^, 
distort, nor otherwise alter its form. 
It will also be found that this mode 
of constniclion tends to increase the 
strengtli of the wheel above that of a 
wheel made in a solid piece. 

In arranging the cut pieces for Uie 
sections, it is best to have the end 
grain towards the run of the wheel, as 
Fig. 164, this plan ensuring a more 



Fig. \U. 


lasting wheel, one less likely to have 
pieces fly^ off it. With the gnin m 
165 it may be mme oonvenU&t 
for gluing the leather upon the peiijfli- 
ety, because glue holds much be&er 
2 |2 
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to the plaojt wej ol the grain than it 
does to end grain, as in 164. 
Bat Uie reason why that arrangement 
is more soitable th&n Fig. 165 is be¬ 
cause there is little risk of pieces of the 
sections becoming detached and dying 
off. It is easy to see in fig. 165 



Pro. i«B. 


that there is a risk of pieces parting 
from the sections near the outer edges, 
and flying off by oentrifi^al force. 
Wi^ regard to lack of bedding 
power of the glue on the end grain in 
Big. 164, the dfficulty is got over 1^ 
^MMOugtty filling up the end grun 
with plenty of glue before wrapping 
the leather round, and by taking 
eipecial core in the insertion of the 
pegs, in regard to number and position 
and thw holding power. 

When making up the wheel, first 
prepare the wo^en outside, or face¬ 
plate, and then. »Tuige to ^lue the 
first set of segments, or sections, on 
to this. It is best to let stripe of 
paper oome just where the joints in 
the sections come, as Fig. 166, so that 
tiiere n a strip of paper between the 
stt of sections, and the face-plate, 
llie fllastrarion shows the face-plate 
wit& four sections glued on. In mak¬ 
ing the do not let it be too 
wateay; it should be as thick as can 
be oonvenient^ used. Hucdi depends 
Open its holding power, and thin, 
ibUrj s^ne, which would be suitable 
for piStaa mA, would dry and crack, 
sad Itil lo hold in an einery wheel. 
Vti/t ^a» shpuld' be newly mode for 
tips purpose. 


When the glue of the first set of 
sections has become, dry, a second 
layer or course is put on. It is im¬ 
portant that the joints of this layer do 
not come directly over the joints of 
the firat course, the joints must be 
broken ” as it is termed. The neat 



importmit step is the pegging. This 
is done with this second and the suc¬ 
ceeding layers of sections. After the 
sections are glued on, a number of 
holes about in. apmli are bored with 
a ^in. bradawl, and pegs of pine are 
dnven into these. Ihe pegs can be 
cut to about in. squ^, and the 
ends dipped in hot glue just before 
being driven in. Having finished the 
second layerof sections, and allowed the 
glue to the third and succeeding 
sections are put on in the same way. 

The next stop is to bore the wheel 
to take the spndle, and w^en this is 
fitted it can be turned on its own 
spindle. When the wheel is turned 
true the leather is glued on. 'HiiB is 
first soaked in water to render it pli¬ 
able, and the meeting ends are fit^ 
with a long scarfed joint of from 8 in. 



Fte. 167. 


to 4 in. in lengtli. If the udieel re¬ 
volves in the diction indicated fay the 
arrow in Fig. 167, the arrangement d 
the scarf » that shown. 'Hie hair side 
of the leather is laid next tlie 




Polihhino-WeeeIiB : Glaze Wheels for Finishing Steel. 421 


the grain of the wood is well aaturated 
and filled up wi^hglue, and the leather 
strained round tout and pegged well. 
The work must be done in detail—tl»t 
is, onlj as much of the leather must 
be glued at a time as can be p^ed at 
once. It will be found that 4 in. to 
5 in. is enough to deal with at once. 

To give the leather a coat of emeiy, 
first glue the leatlier, and then roll it 
in emery. If the weather is cold the 
emery might be warmed, otherwise the 
glue will rden before the emeiy lias 
well worked into it.' When the glue 
and emery surface has become hard, 
the wheel may be put to use. 

When the time arrives for the wheel 
leather to be re-coated with emery, by 
its having become worn smooth and 
irregular, the old emery must be re¬ 
move before the new coat is put on. 
Warm water will soften the old coat so 
that it can be scraped off. The warm 
water should not be poured on, but 
be applied by laying f^iy wet cloths 
or cotton waste around the wheel. 
The new emeiy surface is then ap¬ 
plied as explained with a new wheel. 

Glaze wheels for Finishing 
Steel .—^For hollow finishing the fol¬ 
lowing wheels are prepared. A ma¬ 
hogany wheel for rough glazing. A 
mahogany wheel for smooth gi^ng. 
A lead wheel, or lap. For fiat finish¬ 
ing : A buff wheel for rough. A buff 
wheel for smooth. A buff wheel for 
finishing. • Lastly, a polisher. To 
make the glaze wheels ; Get the spin- i 
dies, and point them on each end; j 
then get a block of beech and wedge 
it on the steel at one end with iron 
wedges, and turn it for the pulley for 
the baud to run on. Take two pieces 
of flat mahogany, and glue and screw j 
them together, so tluit the grun of one I 
{neoe crosses the other, to prevent 
warping. Let it get tborougfaly dry, 
and we^ it on the spindle, and turn 
it true. The lead wheel is made the 
same way, but made wkler, and a 
groove is turned in the edge. Then 
the wheel is put into sand, and a ring 
of bad is run round the edge ; it is 
then turned true. To make the buff 


wheels, proceed as wirii the glaze; but 
to save the expense, pine or deal wood 
will do as well as mahogany, only leave 
it about double the width of the glaze, 
which is about j in. wide, by 12-14 in. 
across. The buff wheels are covered 
with glue, and then the leather is 
tacked on with tocks driven in about 
half-way, so that they may be easily 
drawn out again. The leather is then 
turned true. The polbher is made 
the same way, Imt the size of the 
polisher must be a little less than any 
of the other wheels, say, about 1 in. 
The buff wheels are dressed by laying 
on a fine thin coat of clear glue, and 
rolling them round—^No. 1, in super¬ 
fine com emery; No. 2, in smooth 
emery; No. 3, by m^ing a cske of 
equal parts of mutton suet, beeswax, 
and washed emery; then it is held on 
the wheel while it is going round. 
The glaze wheels are dres^ while 
using, by mixing a little of the emery 
with oil, and putting it on the wheri 
with a stick or the fin g er. The leather 
of the polisher is not covm^ with 
glue, but dressed with a mixture of 
crocus and water, not oil. Okre must 
be token to keep each wheel and sub¬ 
stance to themselves, and the work 
must be carefully wiped af^ ea^ 
operation ; cleanliness must be studied 
above all things in using the polisher, 
as the slightest grease getting on it 
stops the polishii^. 
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Pottery. 

{See (Uio Ehakeixing, Glass, Tiles 
AND Bricks, etc.) 

The characteristic qualities common 
to all varietieB of clay, and which 
determine even the making of the 
simplest pot, we two only. First 
the property of being kneadable when 
moist into almost any required shape 
(what we term {dasticity), and, 
secondly, the property of becoming | 
dense, hard, and durable when fired. 
These two qualities are possessed by 
diflferent clays in vaiying d^jree, 
and from these vuiatiom have sprung 
the broad distinctions between the 
different forms of pottery, so that 
when we speak of eaHhenware, stone¬ 
ware, (W porcelain, we are merely 
<^iafing^nl^h^ng between different varie¬ 
ties of pottery which have resulted 
from an extensioD by artificial means 
of variations already {nesented by 
certain natural clays. Thus, certain 
natural clays when fired produce a 
pottery winch is porous and of no , 
great hardness, whUe other clays fired j 
at the same temperature would pro* | 
duoe a fwm of pottery hw^er than j 
the foregoing, and practically imper* ! 
vious to wa^. Ihis is the biwl ! 
general distinction between earthen* \ 
wife and Btonewwv, and the practical { 
potter has simply succeeded in widen* j 
the difference between these natu* 
products until he reaches forms 
as completely removed from each 
other as a pproelain cup and a salt* 
gla^ dnin-pape. 

Bo4j|M.English porcelatn and 
enrthenware are made from the 
following bodies, wludi are prepared 
by soaking the clays in a Ivge vessel 
of water, and, when of the consistence 
of slip, pass^ them through the 
finest 1 ^ lawn into another vessel in 
wldeh proper gauges are fixed, so that 
materials may be afterwards 
Sliced lUp state. Olay slip should 
wei^ lU ^ : '^O 0 ush clay, l.S| lb.; 

2b. j and fiiht, ld| 


lb. a ^on. Tlie passing tlnt>ugh the 
lawn 18 repeated as o(ten as u n^ful, 
so that the mixture may be deprived 
of impurities. Care must be taken 
that the bones used for cluua bodi^ 
are not decayed, and fm* the other 
materials used in making porcelain, 
great cate is necessary to see that they 
are of the purest kinds. These bodies 
fire at a higher temperature than 
that usually observed, and are place<l 
and fixed in the furnace with ground 
flint. For the coloured bodies the 
marls used should be selected of the 
finest quality, argillaceous marl being 
the beat; and v^ fine lawn will be 
required if it is intended that the 
body should be clean and free from 
metallic spots. Clays in which tlie 
silicious ingredients are in ]»ro{H>rtiou 
of three to one are the b^t W the 
use of porcelain ; those in which argil 
is in excess aae the best far coarser 
earthenware, because less acted upon 
by alk^ies. The colours in clays pro* 
duced v^tables or Htuminous 
particles are destroyed by heat in an 
open firo, and are by no means pre* 
judicial; but those which arise 
mets^ particles are obstinate, and ' 
should be avoided as much as ponible. 
Clays which contain argil ailex 
only are vwy refractory, but calcareous 
earths in the proportion of 10 to 12 

S ' cent, will render any clay fusible. 

e clays for {wrcelaiu should be those 
which coutEun the most satfd, and are 
of the great^t fineness; also such as 
do not retain water with too much 
, tenacity, which is the case when argil 
' is not combined with fixed air, tho^ 

; fore all clays ought to be exposed to 
; the acticm of the atmosphero for a 
long time previous to using. Gal* 

[ oareous earth in its common ftarm U 
limestone or spar, magnesia, etc., whkfii 
in their pure state are not so easily 
dissolved as when comlnned wi^ fixed 
air. Argillaceous clay or alumina obff 
forms the basis of common alum; m 
cfdled aigil, and is never fmnd pi^; 
the finest part is extracted from alum, 
and is not fusible k the strongest IwM 
required for c4ina w esHheaware. 


PoTTBBT: Bodies. 


428 


Argil in its state of diyness is 
capable of absorH^ 2| times its 
weight of water. 'Silidous earths found 
in a stony state abound in fi^t; the 
purest are found in crystals and 
quarts of a pure white ; fixed alkalies, 
vegetables, or minerals are their true 
solvents. It should be understood 
that flint and bones, in all instances, 
are to undergo the process of calcina¬ 
tion previous to using. 

Aisles formed of one of the bodies 
are first moderately burned in earthen 
pots, to receive a certain degree of 
compactness, and to be ready for 
glawig. The glaae consists of an 
easily melted mixture of some species 
of earths, which, when fused together, 
produce acrystolline or vitreous mass ; 
this, after cooling, is very finely ground 
and suspended in a sufficient quantity 
of watOT. Into this fluid the rough 
ware is dipped, by which the glazing 
matter is deposited uniformly on 
every pert of its surface. After 
dnring, each article is thoroughly 
baked or fired in the violent heat of 
the poroelain furnace. It is usual to 
decorate porcelain by paintings, for 
which purpose eniuuels or pastes, 
o(4oured by metallic oxuks, are used, 
so easy of fusion as to run in a heat 
less intense than that in which the 
giftging of the ware melts. 

BUwk —236 parts blue 

clay, 226 calinned ochre, 46 manganese, 
16 Cknuish clay; the materials must 
he accurately examined on account of 
the manganese, which o^ht to be free 
from lime or other calcareous earth; 
the pieces of ware when numufactured 
are very apt to crack, because of the 
sudden transitiou &om heat to cold, 
provided above a certain proportion of 
lime is oontidned in the manganese. 
'nuB kind of earthenware requires 
only once burning, after which it is 
loovued irith fine sand, and then a small 
quantity of oil is rubbed over it. 

.firewn. ~50 parts red ola^, 7| com* 
mon clay, 1 memganese, 1 fmi. 

Oofeeo^.—82 parts yellow clay, 
10 Cotsiih clay, 4 flint. 

Common Brown or OoU<^e,^20porio 


red or brown clay, 8 Cornish clay, 4 
blue clay, 2 flint. 

Cream Colour.—{a) Superior.~l| 
part blue clay, brown clay, 1 black 
clay, 1 Cornish clay, 1 flint, § Cornish 
stone. 

(6) Common.—U part Uue clay, 
1J brown clay, Mack clay, 1 flint. 

i)ro6.—24 parts argillaceous marl, 
48 Cornish stone, 24 Uue clay, 10 
bones, 1 calcined nickel. 

Fawn, or Drab .—40 parts marl, 4 
Cornish clay, 1 flint. 

Fawn, PorotAS.—40 parts argiUaoeous 
clay, 4 Mue clay, 2 flint. This body 
makes porous wine and butter coolers, 
and water bottles, on the principle of 
absorption and evaporation. ar> 
ticlM are genertdly ornamented with 
various coloured clays; they should 
be kept in the wet day state, at the 
time of being painted, otherwise the 
; different colours laid upon them wiU 
not sufilcientiy adhere, but are liable 
to chip and peel off when burned. A 
moderate degree of heat must be 
applied, as too great a temperature 
will cause the h^y to be too dense, 
and prevent absorption; it will there* 
fore be necessary to fire such arrides 
in the easy paite of ui eartlumware 
biscuit oven. 

Ironotone, —(a) 300 parte Cornish 
stone, 260 Cornish clay, 200 Uue or 
brown clay, 100 flint, 1 blue calx. 

(6) 175 parte Covnish stone, 160 
Cornish clay, 90 blue or brown day, 
36 flint, 6 body frit, ) blue calx. 
These b^ies are very ductile, and fire 
at the temperature ot the common 
biscuit oven ; each pieoe/if ware should 
be perfectly dzy when placed In the 
Beggars, because th^ are msiUps great 
d^ thicker than any othmr kind . 
Betters also should be used the 
bottom of each piece, and ground fUnt 
applied, but not sand, for the placing 
or seati^; the body, when burned, is 
quite vit^ed, and tne pieces of waiw 
are strong and heavy, ringing remark* 
ably shrill. 

Jomsr.—10 parts chalk, 10 bhts 
day, 5 bones, 2 flint, 1| Mue eelv, 
All the materials should be groimA 
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together, ae much depends on the 
different articles being well united, 
which adds greatly to the fineness in 
colour and lustre. It fires at the tern* 
perature of earthenware ovens. 

Lilae Porcelain. —200 parts bones, 
116 Cornish day, 25 blue clay, 20 flint, 
16 chalk, 10 Cornish stone, 1^ blue 

Of^ 

Poredain.~‘^a) 860 parts bones, 
230 Cornish day, 50 Cornish stone, 
20 fllint, 20 blue or brown clay, 10 
body frit, } blue calx. 

(6) 400 parts bones, 360 Cornish 
day, 250 Cornish stone, 20 flint, | 
blue calx. 

Printed BaHhenwcere. —(a) Superior. 
3 puts blue day, 1 black or brown 
day, 2 Cornish cky, 1^ flint, ^ Cornish 
stone. 

(5) Common.—2 parts blue day, 2 
brown or black clay, 1 Cornish day, 

flint. 

.A»^.->-150 parts blue day, 100 
Cornish stone, 100 bones, 52 plaster. 
Used for making tings and setters, for 
pladDg porcelain and ironstone; the 
pc^I^ clay which gets dirty or 
injured 1^ waking may be used for 
the same purpose, in the ^portion 
of two of the former to one of the 
latter. 

Savaer Mould.-^IO parts flint, 4 
blue clay, 2 Cornish clav, 1 black clay. 
Prepared for the sole purpose of 
making moulds, pincipdly those of 
saucers ; moulds made m this way are 
{vefersble, and considerably more 
durable than those which are made of 
plaster; the contraction of this clay 
in burning u inconsiderable. 

parts Cornish stone, 
250 bine uid brown day, 240 Cornish 
day, 10 glass, 1 blue calx. This body 
wiU be ardently vitrified at the tern* 
perature of the earthenwm« biMsuit 
oven, and is adapted for the purpose 
of manufactorin^ jugs, mugs, and so 
on.; it is reguinte to place rings on 
each pieoe of ware, in order to keep 
them frmn being crooked when burnt 
m tbe oven } in ell other respeote to | 
be trec^eii^ «rtbeD«iire bo^. 

4S0 puts Cornish ! 


stone, 250 due and brown clay, 240 
Cornish clay, 10 glass, pincipaily used 
for making stone mortars, and when 
burnt is of a yellowbh white, abso- 
lutdy vitrified, exceedingly strong, 
very durable, and produces a clear 
bell sound. 

White .—50 pcuie chalk, 50 due 
clay, 26 bones, 10 flint. This body is 
of the same oonristenoe, and reguires 
the same temperature as the jasper 
body. It is perfectly adapted dso 
for the purpose of figu^ in bas-relkf, 
and other ornamentd work. 

Coloured ' Claye.—These days 
are for the purpose of painting porous 
coolers and bottles in the Mosaic style, 
and are equally applicable to the orna¬ 
menting of china and earthenware ; the 
mixtures must be weU ground, for 
their fineness has a great tendency to 
equalise the contraction and expansion 
of bodies in firing. 

Black.-^ parts black E^ptian clay, 

1 white clay, 1 due clay. 

Blue .—30 parts due clay, 1 due 
calx. 

Oreen .—12 parts white clay, 1 
nickel, ^ blue clay. 

Orange .parts yellow clay, 2 
Cornish clay, 1 flint, ^ Cornish stone. 

White. >->4 parts due clay, 2 Cornish 
clar, 2 flint, 1 Cornish stone. 

Colours under Giase, with the 
exception of the green, should be mixed 
: together and calcined in a reverbera- 
j tory furnace or glazing ov^, in s^gar 
I hillers, or dishes lined with flint; 

I then spread on the mixture about an 
inch in thickness, observ^ that the 
biller or diih have a sufficient access 
of air allowed, to prevent the metals 
from reviving again ia their 
state; the green ingredients only 
require grindi^. 

NapUt FeUow.—12 parts white-lead, 

2 diaphoretic antimonv, 1 crude tel 
ammoniac, | alum. Mix intimataly, 

' calcine in a crucible, over a slow ^ 
for the space of three hours, stirriog 
it nearly the whole of ih« tii^ when 
the mass will be found of a Muttfu 
yellow or gold colour. , . 

Lining Brown ,— 7 parte 
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antimony, 3 taw litharge, 2| manga- 
nese, I nitre, 1 blue calx. 

Painting Brown.—h parts glass of 
uitimony, 5 law Hthaige, 2 manganese, 

Uue ddx. 

Orange .—6 parts raw litharge, 4 
crude antimony, 2 crocus'martis, 1 tin 
oxide. 

YtUow, —4 parts raw lithuge, 3 
crude antimony, tin oxide. 

Printed Brovm .—5 parts raw li» 
thu^, 5 crude antimony, 2| manga¬ 
nese, 1 blue calx. 

Printed Btach.—'^ parts red-lead, 
antimony, | man^nese. After 
these ingredients have been calcined, 
add the following, and calcine ^;ain : 
2 parte blue calx, ^ tin oxide. This 
bli^ under glaze, in the last stage 
of preparation, must be calcined in 
the holiest heat of a bi^uit oven, 
and crystal glaze is the most suitable 
to it. The ware must be fired in an 
easy part of the glazing oven; tlie 
brown cedcined in the usual way, and 
dipped in the common printed glaze. 

Printed Mvlherry.—A [Mrts man¬ 
ganese, 2 blue calx, I nitre, | lK>rux, 
calcine this colour in the usual way, 
either in a dish or seggar hiller, and 
after the mixture is spread on the 
dish or hillo-, a small quantity of 
pounded nitre should be scatteml 
thinly over, and when calcined, add 2 
parts flint glass, 1 flint; then grind 
all the in^edients up together for 
use. * 

Green for Edging.—^ parts copper 
ox^e, 3 flint glass, 2 flint, 2 tin 
oxide, 1 enamel blue. Grind these 
ingredients together, after which add 
8 qt. earthenware printed glaze, and 
4 qt. cream-colour glaze, mix well 
together and sift them throi^h a fine 
lawn. Lc^ this green on the ware 
after it is dipped, and fire it in tbe 
coolest part of the glaring oven. 

Blw Printed Plux.-^a) 2 parts 
flint, 1 frit for glazes, | ^t glass. 
(6) o parts flint, borax, | nitre, 
(e) 8 parts flint glass, 2^ flint, 1 
nitre, 1 borax. 

Prints and Edging parts 

blue calx, 8 frit tor glazes, flint 


glass, 1 flint, ^ white-lead. The frit 
should be prepared without the tin 
oxide, when mixed with the blue calx, 
for tliat meteJ and u^nic ara both 
prejudicial to its colour. 

^ong Printing Blue.—2 parts blue 
calx, 3 blue printed flux. 

Weak Prirding Blue.—\ part blue 
calx, 4 blue printed flux (6). 

Enamels and Fliutes. — The 
enamels, after being finely ground, 
should be thoroughly dried ; then 
mixed up with turpentine, and used 
like other colours with a pencil; after 
which fused ^ain, and vitrified by 
fire. Spirits of tar may be substituted 
instead of turpentine in all enamels, 
with the exception of blue and coloure 
prepared from chrome. With r^ard 
to the burning, the lustres wUl bear 
the highest temperature of an enamel¬ 
ling iieat : the rose colour, cornelian 
red, and j)omona green require a less 
degree of heat, and are generally 
pltu^ in the middle of the kiln or 
mufiie, as well as burnish gold ; other 
colour are not so susceptible of being 
da^troyed by heat, and will fire in any 
part of the kiln or muffie. The even 
surface of the various coloured grounds 
on china is produced by first laying 
the space wanted with linseed-oU, pre¬ 
viously boiled with a little red-lead and 
a small portion of turpentine; tbe 
enamel colour is then ground fine, 
and dusted on the oiled part with cot¬ 
ton wool or laid on with a lai^ camel- 
liair pencil. The component parte of 
tlie difierent colouie are as accurately 
stated as possible, but the preparation 
principally depends on observation, 
therefore experiments will be neces¬ 
sary that a proper judgment may be 
formed. 

Boleam of Sulphur .—Take 2 parts 
flower of sulpbur, and 4 of turpen¬ 
tine ; put them in a vessel over a 
slow fira until the sulphur fa com¬ 
pletely dissolved ; after wldch add 8 
parts Unseed-oil, and continue the 
same degree of heat for about one 
hour; previous to becoming cold, 
strain it through a pieoe of cloth. 

Black EnM^.—Qogigiw blac^ ia a 
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very fine colour, the obtaining <rf . 
which depends upon a proper tempen* 
tore of heat being applied, for nothing 
is more fickle and uncertain ; if in the 
least degree overfired, the colour is 
destroyed, and becomes of a dirty 
green. The other blacks are called ^ 
umber blacks, wd will stand any de¬ 
gree of heat which is required in an 
enamelling kiln or mufile. The umber 
to be higidy calcined in a l^uit oven, 
but particular caution should be ob¬ 
serve that it is the real Turkey um¬ 
ber, and not the Englbh, wUch is of 
an inferior quality. The two first 
enamel blacks to be calcined in the 
usual way; the materials of the two 
latter only .want grinding. 

Snamd PaiiUing parts 

bmaZj 2 oaldned umber, 2| red-lead, 

2 enamel blue, 1 flint, 1 blue calx. 
A superior black enamel is composed ' 
by uniting with 8 parts of this com¬ 
position, 1 enamel, 1 enamel purple. 

Enamd PHntii%g Slaok. —1 partcal- 
dned umber, caldned borax, ^ blue 
calx. 

Copper Black Ewmd.^X pcyt cop¬ 
per (Reined, 3 enamel flux (a). 

Blub Enahbls.— For these the ma¬ 
terials must be caldned in an air fur¬ 
nace fss g^asing oven, and caution 
should be observed that they are not 
too finely ground at the mill, in order 
to prevent them from crazing or chip¬ 
ping i^r being burnt on the pmora 
of wire, (a) 16 parts flint glass, 6 red- 
lead, 2 white enamel, 2 blue calx, 

1 common salt, 1 potash. (6) 16 parts 
flint glass, 5 x^-lead, 2 nitre, 2 pot- 
idi, ^ Une calx. 

JKue Obfte.-—(a) 30 puis refined re- 
golua of laffie, 1 plaster, ^ borax. (6) 
30 parts refined regulus of cobalt, 1 
planter, | borax. These materi^ to 
be made very fine, and well mixed; 
put tlm mixture in earthenwue Hacuit 
caps 1| in. hi^, 8 in. diameter, and 
rl| in. thidc, filled nearly to the top; 

in a lomaoe, the fire to be 
locreaMd until the mixture is in a 
state of fttfleti) the same d^pee of 
heiA mu^l be dontmued for at^t six 
ho^ ^bfterwards, and thoi the fire 


I hastily slackened ; this o|)eration will 
occupy 12-13 hoursq at the top of the 
cups will be found a blue calx, sepa¬ 
rated from the nickel; Imt as a la^ 
proportion of blue will still remain in 
the nickel when sunk to the bottom 
^ of the cujis, it will be necessary, in 
order to procure the whole of the blue 
contained, to pursue predsely the 
same method over again. 

Coball Bine or Jte</nlue of Cobalt,-^ 
60 parts cobalt ore, 50 potash, 26 sand, 
10 charcoal. Work the same way as 
for regulus of zafire. 

To Hefine K^ulus of Cobalt.-—50 
parts regulus of cobalt, 6 potash. Re¬ 
fine as fur regulus of zafii4; the opera¬ 
tion of refining must be repeated until 
the scoria is of a bright colour and 
of a slight bluwh hue; then spread 
I the purified metal, finely pulverised, 

' ^ in. thick, on flat pieces of earthen¬ 
ware covered with flint; place m a 
reverberatmry furnace, and apply a 
moderate degree of heat for a few 
hours. 

SnuUts. —32 parts suid, 82 potash, 
10 borax, 1 blue calx. * These smalts, 
the materials of which are calcined in 
the usual manner when findv pulver¬ 
ised will produce a fine rioh-lookii^ 
blue powder. 

Regydut of Zaffre .—112 parts eafl^, 
57 potash, 18^ chaioocd. The charcoal 
being pulver^ed, and all the matoruds 
mix^ up together, they are put into 
laige-siz^ crudbles capable of holding 
3-4 qt., and filled quite full, then 
placed in a strong farick-buUt revttrbar- 
atory furnace, commencing with a sknr 
fire, and continued for some time, bat 
as soon as it is heated to a red-heat, it 
will require a considerably stroi^^ 
fire before the odiesion between the 
different puticles is sufiftoient^ d6- 
stroyed. This operation will be com¬ 
plete in about ten bxnirs,Uw wd^t d 
the regulus hein^ 81-88 U».; on «Bua- 
ining tbesccnia, u there reinainimixad 
with it small pieces of metal like smaB 
; shot, or when poun^d, If tfae eooHa 
haa a bluish oast, the fire hM not been 
strong enough; these is iHit 
danger to be apprehended flpooi^'^ 
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most inteDse heat, provided the pea*ti* 
dee in fusion do n^t perforate the cm* 
cibles. At the bottom of each cake of 
reguluB there will be Insmuth slightly 
adhering, which is easily separated | 
without the application of any great i 
degree of heat, by placing the cakes 
upon an iron plate or (tan, which will 
soon bring the Itisniuth into a state of 
liquefaction, and it can then be sepa¬ 
rated from the regulus. 

To Refine R^ulus of Zafire.—50 
parts n^^us of satire, 6 potash, 
sand, pulverise and well mix, then put 
in crucibles holding about lb. each, 
and fire in a reverberatory furnace, 
oommeticing with a slow fire, and 
gradually increase the heat for about 
eight hours ; by that time the regulus 
wUl have fallen to the bottom of the 
crucible, and the scoria found at the 
top will be of a blackish green, it will 
then be tl»t another course of refining 
should take place, in order that the 
F^ulus may be obtained in a more 
p^ect state of purity. 

Brown Enamkls. Diu’h —1 part 
copperas cdciued brown, 2 enamel fiux 
(d), { enamel flux (a). Browu enamel 
only requires grind^g before it is fit 
for use; the copperas for the purpose 
of making dark l^wu will require cal- 
oiniug in the mirat intense lieat of a 
biscuit oven; the colour of it varies 
according to the temperature it under¬ 
goes, first white, then orange, red, uid 
lastly brownf 

(MTt calcined umber, 1 
yellow under glase, | copperas calcined 
red, I white enamel, 4| enamel fiux 
(6), 8 enamel fiux (o). 

Emaiikl FLUX.'-^a) 8 parts red- 
lead, 6 flint glass, S honx, 8 flint. 
(5) 7 parte red-lead, 4 borax, 2| flint, 
(o) 4 parte borax, 3 red-lead, 3 flint 
glm, 2 flint, (d) 8 parts red-lead, 
1 flint glass, 1 fl^t. 

Oou) Flox.^!! parts borax, 5^ 
litbaige, 1 silver oxide. In these 
enamel fluxes the materials are to be 
made veiy fine, particularly the flint, 
and mixed well t<^ther, so that the 
particles may more eaalyconcrete when 
ma stateof furion; then calcined in an 


air furnace or an ^rthenware glaring 
oven, when the whole mass, Iw means 
of the pro()er temperature of will 
be changed into a Inittle resplendent 
and transparent glass. 

Gold Bronze. —2) (Mrts burnish gold, 
2 copper oxide, 1 quicksilver, J gold 
flux. Having dissolved the copper in 
aqua fortis, it is ^;ain separated from 
its solvent, and falls to the bottom of 
the vessel by the addition of iron; the 
preci{titate ^ copper may be inc^'eased 
or diminished at discretion, which 
makes the bronse richer or (X)orer in 
colour acconling to the proportion of 
burnish gold contrined in the mixture. 
It is cliiefly used for ornamenting the 
bandies and heads of jars, vases, and 
BO on, and occasionally iuteimixed 
with burnish gold. 

Gold Sdutiott .—Put 40 dwt. aqua 
r^ia in a small bottle, to whmh i^d 
5 dwt. grain gold; the solution will 
immediately commence, and may be 
observed by the effervescence which 
arises at the time ; when the solution 
is complete, the whole of the gold will 
be dissolved, which will be accom¬ 
plished in alx)ut two hours if the adds 
fje genuine, but when they are not, it 
will be requisite to apply heat to faci¬ 
litate the solution. 

Burnish Gold from Brown Gold.’^ 
12 parts bi'own oxide of gold, 8 quick¬ 
silver, 2 silver oxide, 1 white-lead. 
Put the whole of these ingredients 
into an earthenware mortar, and tri¬ 
turate them until the whole is amalga¬ 
mated ; the mercury being the solvent 
fluid, very readily combines witii the 
rest, to which it communicates more 
or less of its fusil^ty, after which 
grind them very fine with sj^te of 
turpentine. 

Burnish Gold from Green Oald.-^ 
12 parte ^een gold, 7| quicksilver, 
silver oxme, 1| gold flux. Place the 
gold in ui earthenware vessel on an 
open fire, and when heated red hot, 
t^e four times its weight of merouzj, 
and pour it in; the mixture to be 
stirred with a little ir*m rod; the gold 
I will be dissolved; it is tlmn tiuown 
I into a vessel fuU of water until it co- 
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agulates and becomes manageable; 
much of the mercury is then pressed 
through a piece of leather, and the i 
rest is dissolved by a quantity of ni* | 
trous acid; the acid is aftOTwards 1 
poured off, the gold remaining is re- | 
peatedly washed with boiling water as ! 
often as needful; it is then dried and I 
mixed up with the other ingredients, i 
and ground with spirits of turpentine | 
for use. I 

Gold Luatre. —^Take grain gold and : 
dissolve it*in aqua regia, as fear solution { 
of gold; add 5 gr. tin ; an effervescence : 
takes place when the solution is com- i 
pleted and in a proper condition to be 
mixed; take bedWi of sulphur 3 parts, 
spirits of turpentine 2 parts, mix them 
well together over a slow fire, then 
gradually drop the solution of gold into 
the menstruum, and keep stirring until 
the whole solution be added ; provided 
the mixture should appear t^ thick, 
add more turpentine till of a prop^ 
consistence. 1 oz. gold dissolved in 
the manner describe will make up¬ 
wards of 2 lb. prepmiad lustre, and 
must be used with turpentine, fm* all 
other spirits are injurious. 

Pernan Gold Lustre .— ^Tafce any 
Quantity of the precipitate of gold, 
first mixed with a email portion of fat 
oil on a fiat piece of earthenware, then 
place it on a stone previously heated, | 
and when the mixture b^ns to be in 
an eliquated state, stir it well with a 
palette knife, and keep adding more 
oil by a little at a time, until with the 
continuance of a gentle heat it assumes 
the colour of balsam of sulphur, then 
add, with a less dt^ree of heat, tur¬ 
pentine in small quantities. 1 oz. of 
the precipitate oi gold will make about 
1 lb., more or less, of lustre, having 
more .solhiity and opacity than gold 
lustre* The proportions of the fat 
oil of tiupentioe to the spirits of tur¬ 
pentine, are 1 part the former to 3 
of the latter. 

Ekax^. Blue Green .— 
4Sl earte |^-leaa, 15 flint, 12 borax, 
^ chse ritiwl calcined. To these 
jMtcalMs, after being calcined in an 
air* furnace or glmiug oven, must be 


added 12 puis white enamel, then 
grind them all together. 

Gran Green. —3| parts blue green 
Mt, 1 enamel yellow. 

Yellow Green. —2| parts blue green, 

1 enamel yellow. 

Potnona Grecn.-^l part oxide of 
green chrome, 2| enamel flux (a), 1| 
enamel flux (d). This green is pre¬ 
pared by simply grinding the ingredi¬ 
ents, and produces that diu'k colour 
equal to the French green, provided 
the oxide is genuine ; and by adding 
a proportion more of flux and white 
enamel, there still will be a rich tint, 
though weaker and lighter in colour. 

Ohakok Knamkl.— 1 part orange 
under 2 enamel flux (a), 1 enamel 

flux (d). 

Platinum Lustrk.— Dissolveplatina 
as fur silver lustre. Let tiie solution 
fall into a lai^ vessel of water at the 
temperature of blood-heat; the sal 
ammoniac must then be added, and 
the precipitate will immediately de¬ 
scend to the bottom of the vessel iQ 
an orange-colour powder; decant off 
the water, and repeatedly apply to 
the pecipitete boiling water until the 
water b^mes quite insipid; after 
being gradually dried it is then used 
fiK* purpose of producing a silver 
lustre in the following manuw : Firet, 
procure brown earthenware of a full 
soft glaze, and with a broad camel-hair 
I pencil lay on all over the niece of ware 
I the platina in solution, and fire it at a 
strong enatueliiiig heat, by which it 
j will acquire a shining steel-oolour 
Itistre; then, take the platina oxide 
mixed up with water to a thiAish 
I consistence, and lay it on the steel 
\ lustre, and fire it agmn in a kiln or 
; muffle, but not to exceed a blood-red 
heat; it is then called silver lustre, 
being less resplen^nt, hario^ meue 
solidity and whiteness, and a veiT 
similar appearance to silver. On au . 

1 white eartWware the platina in sedtt’ 

, tion is perfectly sufficient to preduoii ' 
I a sOver lustre. 

I PuBPLS £naksl.->- 4 parti gold in 
I solution, 1 tin in solution, rtooape 
a vessel to contain 50 parts of wiMr 
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ftbout the temperature of blood*heat, 
to be well mixed with the Holution of 
gold, and then add'the solution of tin 
by Upping it into the menstruum, 
at the same time constantly stirring 
it with a strong featl^r, which will 
produce a fine purple>colour liquor; 
but it will be necessary to add a few 
drops of the solution of silver, which 
will much assist to raise the colour 
Bxxd beauty of the purple ; to help the 
precipitation of the gold from its sol¬ 
vent (provided the precipitation does 
not immediately take place) add a large 
proportion of filing water or a small 
quuitity of sal ammoniac, and a pre¬ 
cipitate will instantly be procured ; 
the clear liquor must then be decanted 
off, and the boiling water repeated 
until it is completely insipid. The 
residue consists of the oxides of gold, 
tin, and silver in combination, and is 
the only substance which has the pro¬ 
perty of communicating the purple 
colour to enamel glass ; after the pre¬ 
cipitate is prepaid, the flux must be 
added ; the proper quantity will solely 
depend on the fusil^ty or softn^ of 
the flux, and as the operation in a 
great measure depends on observation, 
a few experiments by the operator will 
be found useful. To the purple pre¬ 
cipitate may be added 30-45 enamel 
flux (e), according to the strength of 
colour intended to be made. 

Pftrple IHstancf .—2 parts enamel 
purple, 3 mai^nese oxide, 12 enamel 
flux (c). 

Rkd Esamzls. —1 part green cop¬ 
peras calcined, 3 enamel flux (c). The 
greatest difficulty in jn'eparing red is 
the calcination of tlw copperas ; calcine 
the copperas in a vessel exposed to the 
heat m an open fire, by which means 
it will dissipate all its volatile contents, 
and leave a residue of iron oxide in 
wder ; when it attains an orange or 
hired, the calcination is sufficiently 
acoompliBhed; the residue is then 
washed repeatedly with boiling water, 
until the water becomes insipid and 
,free from sulphuric add. 

Comdian JRed,-^l part iron chro¬ 
mate, 3| enamel flux (d). This fine 


colour is produced from iron chromate, 
which hM a greater affinity fm* lead 
than an alkali, consequently the flux 
prescribed is the only one which is 
susceptible of yielding its proper colour, 
as thcwe fluxes which contun a lai^ 
proportion of borax are very prejudid^ 
destroying the colour, and with the 
greatest mfficulty forming any affinity 
at all, therefore should be avoided. 
The flux used should be highly calcined 
until it assumes a dark orange-coloured 
glass. Mix up with spirits of turpen¬ 
tine when dry. 

PoBc Colour. —3 dwt. gold in solu¬ 
tion, 60 leaves book sUver, 2^ lb. 
enamel flux (a). Procure a ves^ to 
contain 10 pai^ the quantity of hot 
water, then mix the water and gold 
together while the water is at the 
temperature of 190° F.; add pulverised 
sal ammoniac rather copiously, at the 
same time briskly stirri^ the mixture 
with a strong feather, un& the appear¬ 
ance of a (lecompc«ition takes pace, 
which will soon be observable by the 
gold being precipitated from the men¬ 
struum in the form of a fine yellow 
powder; when that is accomplished, 
let the vessel stand undisturbed a short 
time to allow the predpitate to subside, 
then decant the liquor off, and still 
add boiling water repeatedly to the 
precipitate until the water is perfectly 
insipid ; in tlw next place put it on a 

E laster bat to dry, aftW which it must 
e mixed up with book diver and flux, 
according to the poportions given 
above, and well trituraW in a mortar ; 
then send it to the mill to be ground, 
when it will be in a proper state for 
use. This colour is supposed to be 
b^t when of a purple tinge, which 
may be produced 1^ merely c^dning 
the prepu«tion to the heat of ignition 
previous to being ground; if the colour 
be too dark, the mixture does not 
possess a suffident quantity of silver; 
if it is too light, the silver must have 
been very plentifully added, therefore 
the opou^ must add or diTnintaK 
aroordingly. Great caution must be 
observed with ths reoe4)t, as the gold 
predpitated by the sal unmoniao will 
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unite with it, and then has the pro* 
pM-ty of fulminating ; and when gently 
hea^ or subtly struck with any 
hard instrument will immediately 
detonate; this can only be obviated 
by a plentiful use of boUing water; a 
caution which ought to be strictly 
attended to, as it removes the danger¬ 
ous miality by depriving the gold of 
its salt. 

SiLYSB OR Stekl LusTRB.^This is 
prepared taking platinaand dissolv¬ 
ing it in aqua r^ia composed of equal 
parts of spirits of nitre and muriatic I 
acid. The solution must be placed in | 
a sand bath at a moderate tempera- | 
tnre ; then take 3 parts of the spirits 
of tar, and 1 part of the solution of ' 
plalina, mixing the solution with the ; 
tar very gradually, for as soon as the ! 
combination takes place, an effer- \ 
vescenoe will arise, the nitrous acid . 
will evaporate and leave the platina in | 
oomlnnation with the tar. After the 
above process has been performed, I 
shoidd the menstruum be found too \ 
thin and incapable of using, set it on | 
a sand bath as before for a few hours ; | 
spirit of tar will evaporate, and 
timt means a proper consistence 
will be obtained. It must be used 
with spirits of tar. 

Silver 8oltUion.-^l part nitric acid, 
and 8 of bailing water; add one-third 
of its weight of rilver, dilute with 5 
times its quantity of water, then add 
a portion of common salt, stirring it 
all the time; immediately a white 
proopitate wiU fall to the bottom of 
the vessel; the liquor must then be 
decanted and boiling v^ter re- 
pesitsdly added, until the water is 
quite insipid. This precipitate is the 
pure oxids of silver, and is the same 
as that used in the preparation of 
burnished gold. 

Tin SoLtrnoii.-«-2 parte tutrouB add, 
sod 1 part muriatb acid, with an equdi 
fMrt ef water ; add granulated tin by 
emU^ piaoea at a time, so that one 
pisM be dissolved before the next is 
added; . Tids aqua regia will disaolve 
haU Us weight of tin; the solution 
properly obtained is of a reddish 


brown or amber colour, but when 
gelatinous the solution is defective. 

Tin Oxide .—Take any given qimn- 
tity of grain tin, and melt in an iron 
ladle ; when in fusion, pour it into a 
vessel full of cold watw, by which 
means the tin will be reduced into 
small grains or particles adhering to 
each other; then take a btscuit duh 
previously lined with dint, sp^ad it 
sightly over with pounded nitre, take 
the granulated tin and lay it on the 
dish 2 in. thick, adding a little more 
nitre on the top; 1 lb. nitre will be 
sufficient to oxidise 3 lb. gnmulated 
tin; the dish containing the tin and 
nitre is to be calcined in a reverbera¬ 
tory furnace or glaring oven ; parti- 
cuhr attentmn is requu^ in beating 
it, so that plenty of room remains to 
admit a free access of air to pass over 
the metal, otherwise it is impossible 
to obtrin the whole of it in an oxidised 
state. 

Whits Enahels.—T hese require 
the nuterials to be made very dne 
and calcined in air furnace, the heat 
at first to be generated very gradually ; 
and when the whole mass is in a state 
of fiudon, increase the fire quickly, 
and there will soon be produced a fiM 
white enamel ; in the time of furion 
it will be requisite to keep stirrup 
the whole together with an iron 
spatula or rod. 

Venetian parts dint, 3 

calcined borax, 1 Corxusl^ stone, } tin 
oxide. 

Common White .—S parts dintglaa, 
2 red-lead, ^ nitre, | arsenic. 

*Ykixow Enamel.— <1 ntrt K^ilee 
yellow, 2 enamel dux (o.^ 1 enamel 
dux (e). 

0lMes. There are 8 aorti ef 
glaees—vis. lead, salt, and feSi^ar, 
Leae^lau can be form^ in two wayt. 
(1) The biaouitware is d^Bped hito a 
tub containing a mixture ef ebnit 
60 pints lithttM, 10 day, ant 29 
ground dint, <mdued in wIiAer db ^ 
creamyoonitMtenoe. WhentaMAKCi 
enough adheree to give a ttrifbnn 
Scaring when re-heated. Pm f tew* 
are then agrin padeed vsp 
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clay casefl resembling bandboxes, called 
seggars, with small bite of pottery be¬ 
tween, and fired in a kiln. The glaz¬ 
ing mixture fuses at a very moderate 
heat, and gives a uniform glossy coat¬ 
ing. (2) The common clay vessels are 
painted over witli red-lead. If the 
vessel thus painted is exposed to 
a moderate red heat, a glaze is 
produced. These red - glazed 
vessels are most dangerous for 
household use, since the glaze is 
dissolved oft* by acid. Halt ghze 
consists in throwing common salt 
into the kiln in which the vessels .A.. 
are heated. The salt is volati¬ 
lised and decomposed by the 
joint agency of the silica of the — 
ware and of the vapour of water 


' mixture rests, having been thrown in 
J at V; P, chimney; R, opening 
I which the mixture, when tnoroughly 
! fused, is run out into ui iron vessel 
I contmning water. The molten tthum 
I is luxiken up by the cold water, and 
! is transferred to small mills, aimilar 


^_ XrA 


always present. Hydrochloric 
acid uid soda are produced, the latter 
forming a silicate, which fuses over 
the siiHacti of the ware, and gives a 
tbin but excellent glaze. Felspar 
glaze may be either ground felspar or 
a mixture of gy|»um, silica, and a little 
porcelain clay diftus^ through water. 
The piece is dipped for a moment into 
this mixture, and then withdrawn; 
the water sinks into its substance, and 
the powder remains evenly spread 
upon its surface ; it is once more dried, 
and lastly, fixed at an exceedingly high 
temperatiu^. The coarse stone-ware 
made at Bristol is glazed by the vapour 
of common salt, as is also the StafTord- 
shireflint-ware. The latter is thebetter. 
The yellow ^laze is made by mixing 
together in water, till it becomes thick 
like cream, 112 lb. white-lead, 24 lb. 
ground ftint, and 6 lb. ground flint 
fflaas. IdanufiMturers in thk differ. 
Nottingham bkck glaze; 21 parts j 
white-lead (by weight), 6 powdered I 
flint, and 8 manganese. Another 
metitiod i» to immerse dried pott^ in 
see wdt, and bake. 

Sarthenware, —(1) For the glaze, a 
Bdztore of borax, Cornish stone, oalcio 
oarlxmate, flint, and kaolin, is first 
fated in a emiU reverberatory fumooe, 
shown in section in Fig. 166: A is 
the ttokehole; M, fire-pl^; N, grate; 
K, damper; HW, bed on wbi^ the 


to those employed for grinding flint 
and Cornish stone. After prolonged 
grinding with water, and passing 
through sieves of great fineness, it is 
purifi^ agitation in a blunger 
armed with horse-shoe magnets. A 
proportion of this slip is mixed with 
a slip consisting of Cornish stone and 
plumbic carbonate, or an equivalent 
; of pluminc oxide. Into tl^ liquid 
mixture, contcuned in convenient 
tanks, Hie wares, rendered porous 1^ 
bumi^, are dipped; the mixture is 
kept in constwt agitation, and the 
ponMQty of the ware ensures enough 
Deing ^en up to produce a sufflcLent 
glaze. Considerable skill is required 
to dip the difterent forms of ware in 
such a manner that the glaze may be 
equally distributed, and as little sur- 
fiice as posmble be covered by the 
dipper's Wd. When the pcuia that 
have been rubbed, or insufficienHy 
covered with the liquid glaze, have 
been retouched, and the ware has 
been thoroughly dried, it is repla^ 
in s^ors, prep^tory to the fusion 
of the glaze, llie ware can no longw 
be packed one piece upon smother, os 
in the previous firing, for Hie fw^n 
of the glsze would cause Hie pieoes to 
adhere, and great damage wwld 
ensue. The ware is therefore scmonted 
by the ineerHon of pnpt o! recaetoiy 
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claj, made in auoh form that as small 
a part of the wu'e as pmisible shall be 
touched. The s^ars with their con* 
tents are built up in a kiln similar to 
the one employed for the first firing, 
o^y somewhat smaUer. The seggars, 
as in the previous case, are made air¬ 
tight the insertion of rolls of plastic 
clay. The firing lasts some 18 hours, 
wd its pn^ess is tested by the re¬ 
moval of pieces of ware similar to that 
being fired, and {utsviously dipped in 
the same glaze. The test-pieces are 
usually made on purpose, and pierced 
in the centre to facilitate remo^. 
(Powell.) 

(2) Silicate of potash or soda at 
35^ B. may be used either alone or 
mixed with 20 per cent, of red-lead 
and 5 per cent, of silica. The thick 
varnish is In^shed over the half-burnt 
articles, which are then dried and 
burnt. The same glaze can be used 
for statuettes, etc., being quite inde¬ 
structible when properly burnt in. 
(‘Kngl. Pol. Jl.’) 

(3) (a) Silicate of soda at 50^., 100 
parts; powdered quartz, 15; chalk from 
Meudon, 15. (5) Silicate of soda at 
60°B., 100 pa^; powdered quartz, 
15; chalk, 15; borax, 10. This is 
quite free from poisonous ingredients, 
and is used at the Lanilis pottery, 
near Brest. (Salvetat.) 

(4) For clay tobacco pipes, requiring 
only moderate heat, so tlmt in burning 
the pipes will not be baked too bard. 
(a) make a saturated solution of sugar 
of lead (lead acetate) in hot water. 
Dip the pipes in this, or apply it with 
a onsh to the outside, then dry and 
expose in an open muffle at a low red 
heat until properly glazed, (h) Potas¬ 
sium carbonate, 1 part; borax, 5; 
melt together in a sand crucible, pour 
out on an iron plate to cool, powder, 
and miy into a paste wi^ a little tur- 

' e oil for use. Apply with a 
or clean rag, and beat slowly in 
a rftnfBe or oven to inci{»ent redness. 

White earthenware glaze: 85 
Cofiiidi alone, 20 borax, 10 cryshd 
soda, 90 r^-lead, | blue calx; c^ne, 
.p^vesiee eoanriy, wd grind with 


20 lb. white-lead, 101b. Comisb stone, 
and 5 lb. flint. 

Alkaline. —30 parts borax, 30 flint, 
IS Ck^mieh stone, 2 tin oxide. The 
materUls must be calcined, and par¬ 
ticular caution observed in the course 
of chipping hx>m the sugars, that not 
the least particle of any colouring 
matter be mixed with it, for it is very 
susceptible of being materially injured 
in its colour; when ground, a small 
quantity of muriatic or nitrous acid 
should be added, and at the same time 
quicUy stirred about, and the motion 
continued for some time, in order to 
prevent it setting at the Attorn of the 
vessel; in all other respects treated 
the same as common glazes, except 
with reg»d to dipping, in which case 
it must be used very tl^. 

Blue. —50 parts flint, 30 borax, 22 
red-lead, 10 Comuih stone, 6 crystal¬ 
lised soda, 6 tin oxide, 3 blue calx. 
In preparing this glaze follow the same 
directions as for porcelain glaze. 

Blue and Green Edge ,—72 parts 
lithuge, 36 (yorni^ stone, 20 flint 
glass, 17 flint, 12 frit for glazes (5), 1 
blue calx. The blue and green ed^ 
ware when dipped in this glaze should 
be perfectly ^ previous to being 
placed in the seggars, and tbe green 
edge should be seated in the coolest 
part of the glazing oven. 

Brown Cottage. —60 parts litharge, 
32 flint, 8 brown slip. This glaze re¬ 
quires usingabout the same contMtence 
as the cream colour gli^, and wUl 
stand the highest temperature cd heat 
in a common glazing oven. 

Calcedont.— fl.'i parts lithaige, 40 
Cktmish stone, 20 flint, 6 frit fen’ glues 
(&)- 

Common Printed.-—90 parte white- 
lead, 45 Ckimish stone, 22 flint, 20 
flint glass, | blue calx. To this, after 
being properly ground and sifted, add 
1 lb. common salt and jf lb. borax, 
which forms a smear or flow, as it is 
generally termed, but must not be put 
into the glaze until the blue stsia Is 
perfectly incorporated with It,? 
ware dipped therein must be plaoed m 
sugars washed with g^aae. : 
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CRiiAM-CoLOUR.— (a) Superior .—85 
l»rtH white-lead, 40 Comish stone, 22 
flint, 16 flint glassj 8 frit for glazes (5). 

(6) Common .—75 parts lithai^, 40 
Comish stone, 23 flint, 10 flint gls^s. 

Cbtstal.— 105 parts Comish stone, 
90 borax, 60 flint, 50 red-lead, 12 
crystal so^, 10 tin oxide, ^ blue calx. 
This glaze p^uces very superior white 
earthenware, and, lor the purpose of 
enamelling, the colours, lustres, and 
burnished gold appear to consMerable 
advantage; it » also adapted for iron¬ 
stone, and makes superior blue printed 
earthenware; it has a singularly 
striking effect on printed brown and 
mulberry. When used for dipping it 
must be considerably diluted, and re¬ 
quires but little slaking from the hand 
of the operator. It requires the heat 
of a china glazing oven, but to answer 
the eartlienware oven a small addition 
of white-lead must be made, according 
to the temperature of firing. The 
materials must be mixed and Reined, 
and the ware fired in lime and slip 
seggars, well washed. 

Drab.— 70 parts lithaige, 30 flint, 
25 Cmnish stone, 10 drab slip. 

Earthenware Printed.— (a) Su‘ 
prrwr.—90 parts white-lead, 35 Corn¬ 
ish stone, 20 flint glass, 20 flint, 60 frit 
for glazes (5), 1 blue calx. 

(5) Cbmmon.—85 parts white-lead, 
35 Comish stone, 22 flint, 15 flint 
glass, 24 frit for glazes (6), ^ blue calx. 
These glazei, when ground, to be 
sifted through a fine lawn; the former 
glaze is of tlie finest texture, and will 
require ratlier a thinner coating when 
dipped than those of common glazes. 
Fim in seggars, either washed with 
common glaze, or a mixture of lime 
and slip without flint. 

Frit Body. —90 parts Comish stone, 
40 flint, 30 crystal soda, 8 tin oxide, 
10 borax, This frit is used in small 
quantities, in oliina and ironstone 
bodies. 

Frit you Glazes. --<a) 40 parts 
Comish stone, 36 flint gl^, 20 red- 
lead, 20 flint, 15 potash, 10 white- 
lead, 8 Un oxide. This frit is intended 
to-be used in glaaes, in Ueu of those 
3 


which contain a large proportion of 
borax therefore subetituting it when 
the price of that article is lugh, will, 
of course, be advantageous, and the 
texture of the glaze wfil still be good 
and admissible. 

(6) 36 parts Comish stone, 30 red- 
lesd, 20 flint, 20 borax, 15 ciystal 
soda, 5 tin oxide. These two frits 
; may be calcined in the easy pflol of tlie 
glazing oven, in seggars lined with 
I ^nt; particular oarc should lie ob¬ 
served tliut they ore clean chipped, 
and free from pieces of seggaru, or 
any dirty sulMtance. 

Green.—3 parts blue vitriol, cal¬ 
cined, 1 flint glass, 1 flint. When 
ground, take 4 qt. of this mixture to 
30 of the following mixture, ground : 
35 pvrts lithatge, 20 flint, 10 Comish 
stone, 10 frit for glazes. This glaze is 
sufficiently fired in the coolest part of 
the glazing oven. Particular attention 
should be observed as to the proper 
wash used for the sugars, for much 
depends on tliat simple proc^. The 
br^htuess and lustre of tlxe will 
be secured by adopting the following 
wash : 5 parts solution of quicklime, 
1 of clay slip, free from the least par¬ 
ticle of flint, and applied about tlm 
tliickness of common gUxo. 

Ironstone.—36 parts Comish stone, 
30 borax, 20 flint, 15 red-lead, 6 crystal 
soda, 5 tin oxide, J blue calx. Wite 
the above frit is to be added 15 parte 
white-lead, 10 Comish stone, 10 flint; 
when ground together, tlie compo¬ 
sition is ready for use; sliould the 
glaze prove too thin for dipping, add 
a small quantity of muriatic add. 

Porcelain.— (o) 40 parts Comish 
stone, 45 red-lead, 38 borax, 32^ flint, 
22| flint glass, 13 crystal soda, 5 tin 
oxide, 1 enamel blue. The pakides 
are made small and well mixed to¬ 
gether, then calcined in ooolest jpart 
of the glazing oven, in seggars tituokly 
lined with flint; core must be 
served that the Mt is not too highly 
calcined, or brought into a high state 
of vitrification; tfso, it will render it 
difficult to injure its good 

qualities in mpiang. The frit likewtee 
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if too finely ground will cause the gltue 
to be uneven on the surface of tlie 
ware ; if any inconvenience of this 
nature arises, by adding a solution of 
tash in hot water, that defect will 
instantly obviated. 

(b) The material used for porcelain 
glaw is a natural mixture of felspar 
and quartz, and is known as “peg> 
matite.” Its average composition is : 
silica, 74*3 ; alumina, 18*3 *, potassic 
oxide, 6*5 ; calcic oxide, 0*4 ; uua^- 
nesic oxide, 0*2 ; water, 0*3 ; and it 
may be approximately represented by 
the formula 2 (Als 50 a, SSiOj) + ^0, 
3Si02. It is therefore an ordin^ 
glass, to which a second e(|uivalent 
^uminic rilioate lias been added, wd 
the transparency of which is destroyed 
by the excess of infusible mateml. 
Each fresli supply of p^matite is 
tested in order to ensure a constant 
result. For use, the p^nmtite is fi>nit 
cruslied under vertical grinding-wheels 
turning upon a revolving base. It is 
then ground with water in a mill with 
stone runners, and when reduced to a 
sufficient deg^ of fineness, is drawn 
off, sifted, agitated in the presence of 
magnets, in mder to remove pmrticles 
of iron, passed into a receptacle, and 
maintained in suspension by constant 
agitation. Duriiq; the long proceiM j 
of grinding with water, great care j 
must be taken to prevent a sudden 
preciptatiou of the material, either 
through the slackening or sudden stop¬ 
page of the stones. Ihe tendency to 
precif itition may be retarded by mix¬ 
ing a small quantity of acetic acid with 
the water. Into the suspended peg- , 
matite the l^uit ware is dipped, care ; 
being tidun that no part of one piece j 
remains in the gla^ longer than j 
another, aAd that the thidc wares shall i 
be dipp^ in a thin glaze, and the thin 
' inalmck. The pu-ts of ware which 
have been held in the dipper’s hand 
IM'e i«toQched with a brush dipped in 
The wares are replaced in 
senars, and the seggars are arranged 
mum lower division of the oven, the 
hai^ is more intense tbmi in 

lim^lnfc\fft>ki]&. Tim entire absence 


of lead renders the glaze when fused 
exceedingly hard and durable; it is 
bluish in tint, and 6old to h^dle. 
The grey tint of the body and glaze is 
due to the reducii^ action of tiie 
atmosphere of the kiln. The glaze is 
transparent and rather more fusible 
tlian the body, but becomes thoroughly 
incorporated with it, and, from its 
simil^ty of composition, expands and 
contracts uniformly with the paste. 
The bases of ware wlieu removed from 
the sugars are rubbed smooth witli 
sandstone. Owing to the difficulty of 
manipulating tlm paste, it is custom¬ 
ary to build up elaborate vases from 
distinct pieces, which are joined to¬ 
gether by metallic fittings; this espe¬ 
cially applies to feet and Imndles. 
(Powell.) 

(c) 40 parts Cornish stone, 45 red- 
lead, 38 l^rax, 3^ flint, 22} flint glass, 
18 crystal soda, 5 tin oxide, 1 enamel 
blue ; make small, calcine, grind, and 
; mix with water for dipping, (d) 40 
Cornish stone, 36 flint gJa^, 20 red- 
lead, 20 flint, 15 potash, 10 white-lead, 
3 tin oxide, (r) Ciyst^: 103 Com- 
I ish stone, 90 borax, 60 flint, 50 red- 
! lead, 12 crystal b(^, 10 tin oxide, 

' ^ blue calx; tliis must be considerably 
diluted for dipping. (K. W. Hall.) 

White Eautuknwabe. —36 parts 
C'ornisli stone, 20 borax, 10 crystal 
soda, 20 red-lead, ^ blue odx. Calciue 
and then pulverise coarsely, and grind 
I with 20 lb. white-lead, 10 }b. Cornish 
stone, and 5 lb. flint. 

Printix^ Oil for Pottery.— 
! (u) 1 qt. linseed-oil, | pint rape-oil, 
2 oz. balsam capivi, 1 oz. {utoh, | oz. 
amber oil, ^ oz. white-lead. 

(5) 1 qt. linseed-oil, 4 pint rape-dl, 
\ pint common tar, 1 oz. balsam sul¬ 
phur, 1 oz. balsam caiHvi. The Un- 
seed-oil should be boiled ior some rime 
alone, then add the rape-oil and the 
balsam capivi, allow the boilmg to 
be continued until it begins to am»na<ffi 
the proper consistence, and add the 
remaining ingredienta. The nuzriire 
should be allowed to cool a iriuqrt time, 
after which the whole maw staF te 
boiled slowly until it has aii uin e d the 
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proper thickness ; the vessel must be 
generally covered during the |«tjces8, 
and the sulphur'previously to beiug 
mixed with the oil should 1^ perfectly 
pulverised, as by that means it is less 
liable to curdle the oil. 

Staiaa lor Pottery.— In pre¬ 
paring these stains the ingredients 
must be ground remarkably hue, and 
then BO perfectly dried us not to leave 
the least humidity, after wliich they 
must be ground again with oil prejMtred 
for the purpose, composed of 2 parts 
balsam of sulphur, 1 part of amber 
oil, and as much turpentine as will 
render them of a proper consistence ; 
they may then be used with ease for 
painting various devices on biscuit 
ware. 

Blue.— 5 parts blue calx, 2 frit for 
glazes, without tin oxide, 1 flint glass. 

1 enamel blue. 

Gbken.— 3 parts blue stain, 1 yellow 
stain, ^ enamel blue green. 

Yellow.— 3 parts yellow under . 
glaze, 1 frit for glazes, \ chromate of 
iron. 

Porcelain Colours.— The fol¬ 
lowing are said to be some of the colour 
compounds used iu the porcelaiu 
manufactory of Sevres. Though in¬ 
tended for porcelain nearly are 
appliciible to painting if desired. 

Fluxes.—No. I, minium or red- 
lead, 3 parts ; white washed sand, I 
port. Melt t^ether and a greenish 
glass results. No. 2, take of No. 1 
flux, 8 parte ; fused borax in powder, 

1 part; melt U^tlier and the result 
is a grey flux. No. 3 (used for car¬ 
mines and greens); fused borax in 
powder, 5 parte; calcined flint, 3 
parts ; pure minium, 1 part. Melt 
together. 

Colours.—/ndt</o Blue .—Oxide of 
cobalt, 1 part; No. 3 flux, 2 parte. 

Ikep Azwrt Oxide of cobalt, 

1 part; oxide of zinc, 2 parte ; No. 3 
flux, 5 parts. 

EiMTold Green.—Oxide of (X>pper, 

1 part; anrimonic acid, 10 parts No. 

1 flux, 30 parte. Pulverise toother 
and melt. 

Orau (Treen.-T-Green oxide of ohro- 


mium, 1 part; No. 3 flux, 3 ptu'te. 
Triturate and melt. 

Yellow. —Antimonic acid, 1 part; 
Bubsulphate of the peroxide of iren, 
8 parts ; oxide of zinc, 4 parte ; No. 1 
flux, 36 parte. Rub together and 
melt. If too deep a colour reduce 
the salt of iron. 

Fixed Yellow for Touches .—^The 
yellow just given, 1 part; vrhite 
enamel of commerce, 2 parte. Melt, 
ami pour out, and if not sufficiently 
fixed, add a little sand. 

Dec}i Nankin Yellow. —Subeulphate 
of iron, 1 part; oxide of zinc, 2 parts ; 
No. 2 flux, 6 parts. Triturate without 
melting. 

Deep Hal .—Take 1 part of subsul¬ 
phate of iron, and calcine it in a muflle 
until it becomes a fine capucine red ; 
No. 2 flux, 3 parte. Mix without 
melting. 

Liver Broim. —Take 1 part of oxide 
of iron, made of red h^wn, and mix 
I with it 3 parte of flux. If not deep 
enough add half a part of sienna earth. 

W^ite. —Use the white enamel of 
commerce. 

Deep Black. —Oxide of cobalt, 2 
parte ; copper, 2 parts ; oxide of man¬ 
ganese, 1 part; No. 1 flux, 6 parte; 
fused borax, | part. Melt, then add 
oxide of manganese, 1 part; oxide of 
copper, 2 parte. Tntumte wi^ melt¬ 
ing. 

Casting Process.—It is quite 
within the amateur’s power to pn)duce 
artistic pieces of pottery or porcelaiu 
if he lias the interest to overcome 
preliminary difficulties, and if he has 
some artistic talent which is, of course, 
necessaiy for fine decorative pieces of 
j w’ork. It is not necessary that he 
sliould deal with the preparation of 
the raw c^ys as these can be purchased 
ready prepared for mther earthenware 
or for porcelain. Assuming that the 
clays are prepared they (if necessaiy) 
are first screened. This is done bv 
putting the material into a pail ext tub 
of water, to slake, being l^t for two 
days to become tlunrou^ily p^y. 
The mixture is then stinwd with a 
wooden spatula and screened through 
2^2 
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a brass gAuge siere No. 60. Any 
x^uee tbiU will nut pm through the 
sieve is thrown avfnj Ti» mixture 
is left to settle, which will take uue 
or two days, then the water is poured 
off and the creamy paste poured into 
a pan made of plaster. This pan will 
al^rb the remaining moisture, so that 
the paste soon becomes firm enough to 
work or ** throw.” 

The next process is that of Kiting. 
It must be l^ten and manipulated to 
render it homogeneous and particularly 
to expel all air bubbles. The latter 
cause olisters or small holes to appear 
during firing. Beating was origiWly 
done by working it with the nak^ 
feet, treading it, but in factories 
machinery u employed. The amateur, 
howev^, can do it with his hands. 
First prepare a firm table or bench, 
preferably with marble or slate top. 
Take sufficient paste to form a ball 
about 6 in. diameter, then with a wire 
cut this in hidf. A stiff upr^ht wire 
can be uranged to extend from the 
bench to a bracket above, or a wire 
with handles, hi used for cutting 
cheese, can be used. It should l)e of 
copper, and it may be here mentioned 
that iron is best not allowed to ever 
come in contact with the paste, par¬ 
ticularly for pmxMilain. Cut Uie ball 
in two, tlien ruse one lialf, dasli it 
down on the otho*, tlien Wt it a few 
blows with the clenched hand. Form 
H into a ball, cut it a^iii and repeat 
the operation about twenty times. 
All thtt time the hands should be kept 
moist to prevent a dry crust forming 
tile beat of the hand, but the hands 
mtist not be ^ to add moisture 
to the mass. 

'Hie next procees is that of ' * throw¬ 
ing,” tins being the fOTmation of the 
v^, or whatever piece of work is 
deo^M on, that can be made on the 
po(t«n''Wl^, This is the part that 
ntiHki pnctioe and perseverance, for 
tibere u no dhyiisiog the fact that 
'^throirii^” ottmot m learned in a 
Mm trStis, * 14 take a month or 
taoKf tem b6it pnotUed with small 
to befm with.* 


The process ii M lattowi: Hie 
operatordrst pr^wres.* hario <tfslip 
(clear thin paste), and a Ifttie of th& 
is thrown on tlie wheel-top. A plaster 
di« 5 , ^ ill. thick, is then puton exactly 
in tlie centre and this has some slip 
put on it sufficient to cover. This 
disc absorbs the moistut'e and quickly 
adheres to the wlieel-top. As soon as 
the slip Is put on the plaster disc, a 
ball of p^te is put on and worked at 
once, ^e o|>eiator puts both hands 
on it (previously wetting his bands 
with slip and repeatedly doing so as 
required) and works it up and down 
by first pressing his hands outside so 
that the paste rises in a conical heap, 
then pressing his thumbs down in the 
middle that the mass forms a shallow 
thick basin. After doing this once or 
twice he commences to sliape the mass 
to whatever form it is to take. One 
of the cluef difficulties is to master 
the centreing of the piece, making the 
centre of the thrown mass exactly 
coincide with the centre of the revolv¬ 
ing wheel, BO that both work smoothly 
together. Practice is all that is re- 
<]Uired. Vases with good opra necks 
are formed in one ;»ece, but anything 
with a niuTow neck is made in two 
pieces and joined with slip. Tlus has 
to be done quickly and correctly. 

When the piece is thus shajied, it 
must be left to get firm (but not at all 
dry), tlien it is subjected to a process 
called ** turuiiu;.” It U put back on 
the wheel for this (being ag^ secured 
with slip), and while it is revolving, 
steel edged tools are held i^inst it to 
remove superfluous matter and to 
sharpen up angles, grooves and recesses. 
Sometimes the tools are blades fastened 
on the ends of short n^tal rods secured 
in handles, but for smll work 
are simply 8h«q> steel scrapers wiw 
one ed^ taking the outline of the 
form of the piece. Fig. 169 gives some 
examples. The sur&oe, alter btisg 

* A abort dlsttnoe fturtber 00 Is dosoribsd 
the proctlee of ** csetfngg,” wkleb II ftili 
BQccMffal wtUi porcdsln uA mskea a te s w» 
Isdieof tbroaiog oaha tuuwooiatfj. Itli • 
pr<it tDcourtgapeot to nsaliiffBi 
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treated with these, can be poliished 
a scraper of thin iron, or a moist 



PrfBitinfj is a means of producing 
shaped vessels from the bwten clay 
without throwing or shaping on the 
letters’ wheel. It is not so suited for 
small as for large and lieavier pieces. 
Pressing is done with plaster moulds, 
the lieaten clay Iwing firmly pressed 
inside the mould, by tlie aid of the 
liand, or chiefly the thumb. The 
chief care is to get an even thickness 
of material eveiywhere. It can be 
put in in small fiat square, or in rolls, 
but where two pieces come toother 
the edges should be deeply scratched 
with a pointed instrument, so as to 
get perfect cohesion. The edges are 
wetted with slip before being put to¬ 
other. If care is not observed, the 
joints will open in firing. \^en the 
pressing is completed, the clay is 
allowed to become fim enough to 
handle, then the piece is taken out of 
the mould and placed on a slatted 
shelf to dry slowly, Slow dryii^ is 
essential* 

As stated, tlus pressing proce»} 
allows of lai^ pieces being maile and, 
as will be understood, there is no limit 
to the decoration in relief that tiie 
^eee can have if the mould is prepared 
accordingly. 

Considerable shrinkage occurs when 
firit^ large pieces, this being accom* 
panied some risk distortion or 
injury. To obviate this fit U 
the practice with lax^e work to incor- 
pon^ what is known as ‘' grog ** witli 
the new (day. Grog is simply some 
of the same day, fired, then ground 
to TOwder. 

^en the {ueoe is of a siee or shape 
that requires Hr to be made in parts, 


the peces are first allowed to dry, tbra 
cu^ully fitted together. When the 
fitting is nicely adjusted, the surfsoee 
to come tegether are firat scratched 
then wetted with gum water (gum 
arabic). They are then given a this 
coat of slip, and at once put together. 
As slip sets quickly, the work must be 
expethtiously done. The slip can be 
m^e a little slower in setti^, how> 
ever, by mixing a little gum with it. 

Casting peces of fine porcelain is s 
process of which little is heard, but 
M. Taxile Boat of the Royal Manu¬ 
factory of Sevres speaks highly of it, 
consulering it well suit^ for pieces of 
uU sizes, from the smallest 
ware to those of great size and Uilk. 
It is pai^culai'ly suited for the ama¬ 
teur, lieing, as this noted artist says, 
“ the triumph of the novice and the 
joy of beginners.” • 

As M-Ul be gathered the art of 
** throwing ” (on the potters’ wheel) 
is not requisite. T aking articloB of 
simple form first, the process is as fol¬ 
lows. First there have to be p^pared 
pli»ter moulds suited for the pieces to 
be produced, and if these are of simple 
form and small size the moulds would 
have sections such as F^. 170 and 171, 



being simply plaster cups of suitable 
interior form. The materia lued is 
always porceMn dip, this and notfaii^ 
else. A suitable quantity of this is 
prepared and put into a jug (having a 
g^ lip for pouring), or a spouted pot. 
The vessel, whichever is used, must 

* ’OrasdFen Oenmies,* by Tsxfle I)os(,a 
vtiaable and highly lns4nietlvt tretUse on 11 m 
• rtof prodoolng the highwS pImh poStaryod 
iWMlais wwe. and dwulng wtthul prooMMa 
m pradical^iletail. 
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hold about double tw much as the 
mould. The slip should just pred- 
ously be passed through a brass wire 
mrah sieve No. 120. The slip, when 
in the jug, is gently stirred with a flat 
wooden stirrer, partly to ensure that 
the mixture is not settled, but chiefly 
to cause all lur to rise out of it. Some 
care is needed in mixing the slip as it 
must be neither too thin nor too thick. 
It should be almost pasty, having just 
sufficient water to make it fluid. The 
consistence of thick cream would be 
about right, but trials can be made 
with little trouble, and once the thick* 
ness is known, the difficulty is at an 
end. 


Having the slip ready in the jug, it 
is poured into the mould to quite fill 
it. The mould at once b^ns to 
absorb water, therefore the jug is held 
ready to add more slip to keep the 
mould full. As the mould abstracts 
the water it will be seen tliat a deposit 
of paste forms on the walls, becomii^ 
thicker and thicken*, and when it is 
judged to be sufficient, the mould is | 
gently tilted over and the liquid slip I 
poured out. This leaves the solid | 
coating of thick slip renuunlng on the i 
wulls of the mould, and it should now! 
be left about 24 hours, when the paste 
will be found to have slightly shrunk 
a^y Hx>m the mould, and it is firm 
enough to be carefully removed. The 
vase is now made, and only requires 
to be put away to dry. Great care 
has to be used in pouring out the 
liquid slip, as a jerk light blow will 
smil results. Any slip left on the 
the mould after pouring is ro* 
moved. mould only requires 

drying in gentle heat, or in the air, to 
be ready for use again. 

To cast vases or vessels of a shape 
that cannot be drawn away from a 
Bim|fle mould, it becomes necessary to 
^Issve the mould in two or more pieces 
(hni^lT with perpendicular joints) 
tiieeepieoes being, orcomee, accurately 
'fitted; uid held together with tightly 
tied 00 ^, wl^ tile casting is in 
ops^atiem. The Hquid can be poured 
11 ^.as just described, but what .is 


found to be a better plan for general 
purpe^es is to fill the moulds from the 
bottom with, a simple appuatus as 
Fig. 172. This, it will be seen, consists 
of a zinc tank fixed up on a shelf or 
stand, its funnel-shaped bottom being 
just above the level of tlw top of the 
mould. From the bottdm a lead or 
zinc pipe is carried, with cocks inserted, 
as shown. The use of iron, even iron 
rivets, should be avoided. 

The chief detail of Fig. 172 is the 
method of securing the mould over 
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the bench inlet of the U pipe, tbrot^ 
which the slip comes. A Gtroubr 
plate of beeswax about | in. thick hr 
placed here, coming round the opening 
(and marked B in the figure)^ 
beii^ cemented witii was i^htfy 
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Rofteiied. If ueceHRary a roll of clay 
c»u bo pressed ,round the b»te of the 
mould, or a ring of clay arranged to 
come ^neath the mould on the wax. 
For amateur purpc^es the wax might 
be dispensed with, a cord or ring of 
clay coming beneath the mould on the 
bench. The process, when all is ready, 
is very simple. The slip, passed 
through a sieve (No. 120), is poured 
into the tank and first allowed to rest 
a little wliile, then gently stirred with 
a wooden stirrer, then allowed to rest 
again for a few minutes. Before cast* 
ing let the tank be sharj^ly rapped 
with a piece of wood and this will 
finally displace any globules of air 
remaining in the slip. Assuming all 
laps to be closed, t!xe one over the 
pail remains closed until tlie casting is 
finished. First o])eii the cock nearest 
the mould, tlioii the one nearest the 
tank, letting the latter remain open 
until the mould is cjuite full of slip. 
I^ow close this cock and re-omu it 
gradually, just sufficient to in^e up 
the volume which is retluced by the 
mould absorbing water. The coUec- 
tiou of paste thickening on the 
of tlxe mould can easily watchecl, 
and w'heii it is of sufficient tliickness 
the cock near the tank is quite closed 
and the one over the ])ail ojxened. 
Ihis empties the mould of liquid slip, 
wlxich can be put back into tlxe tank, 
if further casting is to be proceeded 
with, ^e mould should be left in 
position about twenty to thirty minutes 
then it may be very carefully lifted 
and ])laced somewhere to rest for 
24 hours. A heavy mould can be 
lifted 1^ means of rop^ and jmlleys. 
If further casting is to be done, it 
can now be proceeded writh, first stir¬ 
ring the slip in the tank, and the pro¬ 
cess describkl is i^peated ; if not, then 
the tank and pipes are emptied 
and well washed out. 

The casting may be ready to have 
the parts of the mould removed in two 
days, and it will then be found to 
Itave a projectii^; piece of paste on its 
bottom where the slip flowed into the 
mould. This is at once removed and 


the vase carefully placed on a bench 
or shelf (sprinkle with fine sand) to 
harden. Great care is needed in hand¬ 
ling the work at tlm time, in fact it 
should not be touched with the Inxnds. 
If the bottom is rough or imperfect in 
the centre, as it prombly will be, this 
may l>e bored or turned out with a 
suitable tool, and a new piece of dried 
clay ina<le to accurately fit it, this 
being cemented in with slip. To 
finally finish the casting, it may be 
tuni^ on a wheel, or it may be cleaned 
by liaud with fine sand-paper. It is 
now ready for decorating. It may be 
abided that, for best results, all moulds 
should be made to form a false rim 
to the vase being cast. This ensures 
the true rim having a sufficient settle¬ 
ment of material to give a sufficient 
thickness, which could not be ensured 
if the true rim came at the top of the 
mould. This false rim (or it might 
be called extension of the neck) of the 
vase is left on until the w'hole piece is 
dry, then when being turned or finished, 
it is removed with a knife or a tumii^ 
tool. This false rim, or rather the 
provision for it in the mould, is the 
upper slofang part of the neck shown 
In Fig. 172. 
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PRESBBvnfO: Beer, Books. 


Preserving and 
Protecting 

FOODS, WOODS, METALS, STONE, 
AND OTHER PERISHABLE 
MATERIALS. 

(See algo Pibeproofino, Japanning, 
Lacquering, Painting, Water- : 

PROOFING, ETC.) 

I 

Beer.--(1) Acid sulphite of Hme is I 
recommended to be added to beer | 
which has to be kept for a leng^ of 
time in warm placeH, or to undergo 
transmarine exportation ; 1 gal. of the 
aqueous solution (commercial) isadded 
to 1000 gal; })eer. (2) Lockwood 
makes a condensed beer thus :—Beer 
or stout is taken when fit forddnking, 
and evaporated in a \’acuum pan until 
much of the water and alcohol is dis¬ 
tilled away, and the liquor is reduced 
to a thick viscous fluid. The alcohol 
and water pass off in vapour, which is 
condensed in a receiver attached to the 
vacuum pan, and the alcohol is ob- 
tuned by redistilling. This alcohol 
may be re-mixed with the condensed 
beer. The beer is reduced to | or A 
of its bulk, according to its strength, 
and as fermentation is suspmded 1^ 
the heat employed, the condensed 
mixture keeps ^xkI for any length of 
time in any climate. The process of 
re-making the beer is also simple, con¬ 
sisting in merely adding the btdk of 
water originally abstracted, and set¬ 
ting up fomentation \iy the use of a 
lit^e yeast. Within 48 hours the beer 
may be drawn from the tap for use, m* 
bottled; or may be bottled and char;^ 
with CM'bonk acid gas an aerating 
machine. 

Bookf from Insects.— In cer- 
t^n parts of China, the British Consul 
at Swatow observes, books are ex- 
tra^y liable to be attacked by insects. 
Iha ftrt^ destroy the glue usm in the 
he^dtbookSrazkd gmdually perforate ! 
the wh<^ Toltjipe. Cockroaches, too, | 
eptirelr disfigure the covers by eating 
away pa^eMi ^e gladng. 


The remedy for both these nuisance 
is easy. The late Dr. Hance, who had 
a large libraiy, used the following re- 
cipe:— 

Corrosi't^ sublimate . 5 dr. 

Creosote .... 60 drops. 

Rectifled spirit. . . 2 Ib. 

This mixture, a violent poison, he 
applied with a brush in the joint of 
the book at every 6 or 7 pages, and, 
as a preventive of the ravages of cock- 
roaclies, he varnished the covu* of the 
)xx>k with a thin clear spirit-varnish. 
In binding books, it would be only ne¬ 
cessary to add a BintJl quantity of the 
above mixture to the glue usefi, and to 
give a coating of apirit-vaniish to the 
cover, to secure complete protection 
from the attacks of insects of all 
kinds. 

Botanical Specimens.—jDnrd 
PlanU. —Dried plants are apt to be 
destxo;^ by insects, and la^ col¬ 
lections would soon become the |»ey 
of the larvH} of Andfnwn, efc., 

wera not the precaution taken to pro¬ 
tect them agunst the attacks of these 
pests. 

Certain persons are content to keep 
their plants in tightly closed cases in 
which they place phenic acid, camj^ior, 
or oil of thyme. Others, once cr twice 
a yeu*, pla^ their packages of pliunts 
in a box especially constructed for the 
purpcMe, and therein impr^nate them 
with the vapor of sulphide of carbon. 
How dangerous it is to handle this 
substance is well known, and it should 
be used with great caution. The sul- 
phkle box should be lined with xinc, 
and should be closed hermetically 
well-adjusts cover, whose prominent 
flange enters a gutter, which may be 
filled with water, and which is affixed 
to tlie upper part of the box. After 
placing a vessel containing a certain 
quantity of sulphide of cuwn at the 
bottom of the l»x, the packages tfe put 
in place, each being partudly opexM, 
so that the vapour disec^gea may 
penetrate everywhere. Ahat ^ boil 
is closed, it should remaiit W frr 
several da}^, after which the ejOffS ll 
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removed, and the packer are expoiied 
to the air until the odour <d the bu1 < 
phide has entirely disappeared. There 
is a process pr^rvation which is 
more generally employed, and which 
consists in immersing the specimens in 
the followii^ solution :— 

75 per cen^. alcohol . . 1 qt. 

Bichloride of mercury . oz. 

This liquid is a very violent poison, 
so the use of it requires great precau¬ 
tion. The following formula is some¬ 
times preferred, because tlie sublimate 
preserves its properties more intact:— 


90 per cent, alcohol . . 1 qt. 

Water.oz. 

Bichloride of mercury . 1} oz. 

Muriate of ammonia . . | uz. 


Tlie bichloride is dissolved in the ^co- 
hol, the muriate in the water, and the 
two solutions are mixed. 

The ))lants are immersed in the 
liquid as follows : A deep porcelain 
])late of rectangular form, and a little 
larger and wider than the herbarium 
paper, is filled with the solution and 
placed upon a table between a pticknge 
of plants to be poisoned, and a package 
of driers, Then the tickets are de¬ 
tached from the first specimen, so 
that they may not be ruinefl by a stay 
in the alcohol, and, as a greater pre¬ 
caution, in order to prevent any soiling 
contact, they are nxed with pins so 
that they ^project externally ui>on a 
wrapper. A good supply of wrappers 
should be wttimn reach. Tliis wiap|>er 
thus prepared is placed upon a drier, 
and then, with wooden or whalebone 
nippers, a, Fig. 173, the specimeusare 
861 ^ ami immer^ in the liquid. 
Nippers made of metal should never 
be used for this purpose. The form 
figured is the one rd>pted at the 
kiUMum of Natural History, and can 
be eerily made by any one for himself. 

After the specimens have remained 
in the liquid for a short time, they 
are taken out with the nippers and 
allowed to drain; then they are placed 
in the cover, which is clo^d and 
covered with a drier, The same ope¬ 


ration is perfonned on the rest of the 
specimens. As soon as a large enoi^h 
package has been formed it is put in a 
wril-rired place, so as to permit of the 
evaporation of the alcohol. At the 
end of 24 hours it is necessary to re¬ 
place the damp driers by dry ones. 
A loi^r stay in them would blacken 
the specimens. 

It must not be thought that the 
specimens thus prepared are for ever 
proof against the attack of insects. 
The herbarium should be often in- 
8|)ected, and a few drops of presen'a- 
tive liquid be thrown upon such speci¬ 
mens as are beginning to be attacked. 
This operation may be very easily 
perfonned witli the bottle represented 
in b. This is closed with a rubber 
stopper, through which pass two glass 
tul^, one for the ptssage of the liquid 
and the other for the entrance of air. 

Certain families of plants are much 
more sought after than others by in¬ 
sects, As a general thii^, fleshy 
plants and those that contam starch 
are the first ones eaten ; the grasses, 
ferns, and mosses, on the contraiy, 
are very rarely attacked. After the 
plants have been poisoned, it only 
remains to arrange them in the her- 
buium. To this eflfect, they are fixed 
upon simple sheets of stating, sized 
paper, in such a way tliat they will 
hold well. Thus prepared they are put 
in wrappers. The mean dimenrions 
of the mounting piper are 12 X 11 in. 

For fixing the specimens use small 
straps of gummed paper arranged here 
and there in such a way (e, 174) 

as to hold all the parts, without, how¬ 
ever, concealing theui. Inst^ oi 
straps some persons use {^s, but the 
use of these is more difficult, and th^ 
liave the drawback of brewing the 
delicate mrts of plants by thrir con¬ 
tact. The speeimens must not be 
glued to the paper, but should be 
detacliable at will, so that they can 
be thoroughly examined when neces¬ 
sary. Several species should never be 
fixM upon the same sheet. 

Large specimens, the lichens, with 
their support, and certain fungi can 
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be fixed only upon very wtronf; piiper the ciwe of doubt. It nbould .bear 
or even upon cardboard, and it is the number and the notes taken in 
sometimes indispensable to sew them the memorandum'book. When it is 
on with cord. In order to prevent a question of miccafi, that is to say, 
them from injuring the neighbouring i of collections of which several examples 
plants in the pack^, good eu.shious | exist, the numbers permit of easily 
of soft paper should be interposed. ! fiudi^ the names of the plants when 
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In ftU cases suffldent space sliould l>e | the latter are described and pubUshed. 
reserved at the bottom of the sheet To the right is placed a labd by itseU 
fbr the reception of the labels. To j suffidently lai^ to allow bibllomjduo 
thq^i^t is placed that of the collector j data and observations to be added to 
or 0 ^ the person from whom the sped- j tlie name. The flowers and fraraimts 
meb Vas received. This label should | that become detached during the 
alveys carefully preserved, for it is naration of the specimens must not 
tte o6e that must give authority in • oe registered, hit should be presenred 
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in Bmall envelopes, and whenever it is I wraf>per should be glued a snuill con- 
desired to make an anjily«i8, it is spicuous ticket bearing the name of 
better to usetheni than t<j injure one’s , the species. This renders researches 
collection. The sheets, hlled with much easier, 

specimens, are placed in wrappers, and i Conspicuous tickets are also used 
it only remains to classify them by I for the genera, but these are fixed 
families au<l put them in })ackages, j ujx)n simple sheets, so tliat they can 
which should l>e arrangctl in tight j l)e aiaily shiftetl. They must be very 
cases in a ary place, and where the distinct from the preceding. Thc\ 
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temperature is as e(]uable as jMwsible. may, for example, be made longer. 
Care sliould be taken to allow nutliing and of a diflei'eni colour. They are 
to enter the room devoted to the col- usually affixed to the middle of the 
lection that could atUact insets, and sheet. Tlie family ticket should be 
never to allow plants to enter it that still, and al^ of another colour 

lisve not first been poisoned. Several Jt is fixed to the left of a simple sheet, 
sheets on wliich are mounted species The herbarium packages should, not 
belonging to the same genus may be Iw too bulky. They are keptbetyreen 
enclosed in the same wrap|)er. To cardboards, fastened leather with 
the upt>er riglit-haud comer of the Btrai)s. 
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An ezcelkni; tQeuure itU^en at the 
herbarium lA the Paria Museum con¬ 
sists in placing the species, according 
to their country, in wrappers bearing 
labels of various colours, ooiresponding 
to the 5 parts of the world. White 
indicates European species, yellow 
represents those of Asiatic origin, blue 
is for Africa, green for America, and 
red for Oceania. This arrangement 
permits of easily hndit^ the species 
in which one is interest^ v hen he is 
making researches upon the flora of a 
region. Besides, it shows at a glance 
the geographical distribution of each 
species, genus, and fomily. 

Fruitft .—A collection of hiiits is 
the indispensable complement of the 
herbarium. To render work easier it 
is as well to place it as near the latter 
as possible. 

After well washing tlie freshly- 
gathered fruits in order to free them 
from f(»«ign matter (care being taken 
during the op^tion not to rub them 
in su^ a way as to deprive them of 
certain important chmucters, such as 
colour, vilbsity, etc.), tb^ are put 
into jvB contaming alcohol and water. 
These fruits should emry a securely 
fastened peuxshment label, on which is 
written the number of the memoran¬ 
dum book. Tl)e lead pencil has the 
advantage over ink that the writij^ 
does not become effaced in alcohol; 
yet for greater safety, it is preferable 
to form the- number with a punch. 
The cost of a set of punches is quite 
justified by the security offered by the 
tickets that it permits of making. 

If a person is travelling, and wishes 
to ship the fruits, he will merely have 
to cloM the jaxfi tightly with good 
corks, covered with a thick layer of 
bottle im. Sealing wax dissolves in 
alcohol, and it is ^erefore very im¬ 
portant to have coils that ^just 
themaelves perfectly to the vessel if 
one wiihee the ooriung not to be defec- 
tk9p',’' The jars shoidd be carefully 
packed to prevent breakage. They 
should be acMfBpanied with a catalogue 
bear^ cotta’ from the memorandum 
opok ^ipoftite the numbers. 


When it is deorad to arrange the 
fruits, it is often necessary to change 
the alcohol, which, in certain cases, 
nqiidly darkens. The liquid should 
1)6 clianged several times, until it 
remains ^ sufficient limpidity. 

A large number of systems have 
been devised for closing the jars. A 
cork stopper, when of good quality, 
has the ^vantage of hring easy to 
insert and extract, and that is to be 
taken into consideration if it U neces- 
saiy to examine the specimens often. 
At the museum are used jars with a 
lip, which are covered with glass discs, 
held by glariers* putty. After the 
latter is dry, a piece of bladder is glued 
to the dim, and ita edges are tied 
around the neck witli a string. 
Finally, the whole is covered witli 
thin tin foil. There is nothing further 
to do but to put a kbel on the jar 
bearing the name of the fruit, its 
orig^, and the name of the collector. 
As the same number is carried the 
specimen in the herbarium and the 
jar containing the fruit, it permits of 
easily brinmng together th^ parts 
when it is deseed to study tbem. 

Diy fruits are simply put into glased 
boxes or into bags or jars. 

The classification of the collection 
of fruits should be done in same 
order as that of the herbarium. 

fTbod.—Specimens of woods should 
be kept in a separate room from tiiut 
of the herbarium. Th^y usually con¬ 
tain numerous insects* eggs, an^ ^m 
time to time, they should ho put into 
the sulphide of carbon box. Th^ 
should, as far as possible, be oi uniform 
dimensions, and, in order that the 
structure of the wood mav be wdl 
seen, the same species should be repre¬ 
sent^ by longitudinal and transverse 
sections, e, /, Fig. 173. Specimens <d 
wood should be labelled a^ olassifiad 
with the same care and in the'assM 
order as the other collections. 

Claigf^UxUMn qf CoUfeUoM^'-^lt is 
indispensable to olasi^ ooQeotMi 
and to catalogue th«a, so that tlie* 
objects that th^ contain n)ay be Mi^ly 
found, and one may know be 
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owna. The catalogue ehould be num* 
beredj and the numbers placed upon 
the tickets of the genera and species 
to which ili^ Gorreepund. This con* 
siderably facilitates researches. In 
order to avoid banning a new uum* 
bering every time that additions are 
made, it is necetwaiy to take works for 
one’s guide iliat, as far as possible, 
oontun the total uuiiiber of genera or 
spedes of the region that one lias 
t^en as a limit. (' La Nature ’). 

Oftiming and PreB6r7mg on 
a &nall Scale. Prindpicif .—In 
the preservation of foods by canning, 
preserving, etc., the most essent^ 
things in the processes are the sterili* 
sation of the food and all the uteusiis, 
and the sealing of the sterilised food 
to exclude all germs. 

Middi rt»«f Molding. —In the work 
of canning, preserving, and jelly 
making, it is important tliat the food 
shall 1 m protected from the growth of 
mol(^, as well as the growth of yeasts | 
and fae^teria. j 

To kill mold-spores, food must be , 
expoMd to a temperature of from j 
150® F. to 212® F. After Uiis it should j 
be kept in a cool, dry place, and | 
covered carefully that no floating spore | 
can find lodgment on its surface. 

ittcrtfuaiton.—Since air and water, 
(iS well as the foods, contiun bacteria 
and yeasts, and may contain mold* 
spores, all utensils used in the process 
of pre8en*ing«foods are liable to bo 
contaminated with these organisms. 
For this reason edl appliances, as well 
as the food, must be sterili^. 

Stewpans, spoons, strainers, etc., 
tnay be put on the fire in cold or boil* 
ing water, andboUed 10 or 15 minutes. 
Tumblers, bottles, glass jars, and 
Gov^ ahouM hd put in cold water and 
heated gradually to the boiling point, 
and thmi boOed for 10 or 15 minutes. 
The jan must be taken one at a time 
from the boiling water, at the moment 
they are to be filled with Uie boi^ 
foo^ 'Hte work shmdd be done in a 
sw^and dusted room, and the 
clothing the workers and the towels 
used should be dean. The food to be 
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sterilised diould be perfectly sound 
and dean. 

In oauning fruits it is well to re¬ 
member th^ ihe cax)duct is more 
sati^actory if heated gradually to the 
bdling point and then cooked ^ given 
time. 

Vtensili Needed for Caiming wnd 
Prceerving .—In preserving, canning, 
and jelly making, iron or tin utens^ 
should never be used. The fruit acids 
attack tliese metals and so ^ve a had 
colour and metallic taste to the pro¬ 
ducts. The preselling kettle should 
be porcelain lined, enamelled, or of a 
' metol tliat will not form troublesome 
I chemical comUnations with fruit 
I juices. The kettles should be broad 
rather tlian deep, as the feuit should 
! not be cooked in deep layere. Nearly 
' all the necessary utensils may be had 
i in some ware not subject to chemical 
I action. A list of the most essential 
' articles follows :— 

Tw'o presett ing kettles, 1 colander, 
1 fine strainer, 1 skimmer, 1 ladle, 
1 large-mouthed funnel, 1 wire frying 
basket, 1 wire sieve, 4 long-himdled 
wooden spoons, I wooden masher, a 
few lai^ pans, kniv^ for paring fruit 
(plated if possible), flat-bottomed 
clothes boiler, wooden or willow rack 
to put in the bottom of the boiler, 
iron tripod or ring, squares of cheese 
cloth. In addition, it would be well 
to have a flannel straining bag, a frame 
on which to hang the fa^, a syrup 
gauge and a gla^ cylinder, a fruit 
picker, and plenty of mean towels. 

The regular kitchen pans will answer 
for holding and wasl^g the fruit. 
Mixing bowls and stone nrocks can be 
used for bedding the fruit juioe and 
pared frtiit. When fruit is to be 
plunged into boiling water for a few 
minutes before paring, the ordinary 
stewpans may be employed for this 
purp^. 

If canning is done by the oven {no- 
oess, a large sheet of asbestos, for the 
bottom of the oven, will {novent the 
cracking of jcuo. 

The wooden rack, on which the 
bottles rest in the washboiler, is made 
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in this manner. Have two etripa of [ is finished, remove the cork from the 
wood measuring 1 in. high, 1 in. wide, i board, wash and diy thoroughly. A 
and 2 in. shorter than the length of ! little oil on the ne^les will prevent 
the boiler. On these pieces of wood | rusting. With needles of the size 
tack thin strips of wood that are in. j suggested there is Utile danger of the 
shorter than the width of the lx)Uer. pumts breaking, but it is worth re* 
Thesecrosa-stripBshouldbeabout 1 in. I 
wide, and there should be an inch be* 
tween two strips. This rack will suj>- 
port the jars and will admit the free 
circulation of boiling wateraliout tliem. 

Young willow branches, woven into a 
mat, also make a good bed for bottles 
and jars. 

The wire basket is a saver of time 
and strength, Fig. 175. The fruit to 


membenng that the use of pricking 
machines w'as ahcmdoned in curing 
prunes on a commercial scale in C^* 
fomia because the steel needles broke 
and remained iu the fruit. 





be peeled is put into the basket, which 
is lowered into a deep kettle partially 
filled with boiling water. After a few 
minutes the basket is lifted from the 
boiling water, plunged for a moment 
into oold water, and the fruit is ready 
to have the skin drawn off. 

A stJimg wire sieve, Fig. 176, is a 
necessity when purees of ^it are to j 
be made. These sieves are known as 
sieves. They are made of strong 
wire, and in addition, have supports of 
still Btfonger we. 

A'fruit inicker, Fig. 177, is easily < 
made and eaves lame. Cut a piece | 
I'in, deep from a Inoad cork; press | 
Hws a dozen or more coarse j 
daning needles; tack the cork on a | 
]^eoe ^ hniit on i 

^ bed of needles. Mid you have a | 
dozen he}«e.at eroe. When tiie work! 


A wooden vegetable masher, Fig. 
178, is indispensable when making 
jellies and purges. 

A syrup ^uge and glass cylinder, 
Fig, 179, are not essential to jMeeerv- 
iiig, canning, and jelly making, ImiI 
they are valuable luds in getting the 
right pn)portiott of sugar for fruit 
jelly. The syrup gauge ooets about 
2it. and the cylinder about Is* A 
lipped cylinder that holdsa UtUe over 
a ^ is the best size. 

Small iron rings, such as eomstUDM 
come off the hub of cart u^imIs, 
be used instead of a trqiod for slightfy 
raising the preserving ketito froM tM 
hot stove or rai^. 






Peehervixg 


To loake a floiinel strainiug bag, 
take a square piece of flauuel (27 % 
27 ill. is a go(xl size), fold it to make 
a tbree*comere<l bag, stitch one of the 
sides, cut the tup s(.|uare across, biud 
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the o|Xiiiijtg witli strong, hroiul ta))e, 
stitch on this binding four tapes with 
which to tie the bag to a frame. 

To use this bag, tie it to a stnnig 
fnuiie or to the b^ks of two kitclicn 
cliairs. If the cliairs are use<l, placid 
some heavy abides in them ; or tlie 
bqt may hang on a )x)le (a broom 
luxndle) whicli rests on the backs of 
the chairs. A high stool turned up* 
side down makes a good support for 
the bag. Put a bowl on the door 
under bag, then pour in the fruit 
juice, which will pass through com* 
paratively clear. 

Before it is used, tiie bag should be 
wwdied and boiled in clear water. 

Sel&^ion amd Preparaiion of Hie 
Frv/U ,—The selection of fruit is one 
of tlie first steps is obtaining successful 
results^ The flavour of fruit is not 
.developed unUl it is fully ripe, but 
the tUnd at which ^e fruit is at its 
best for nanaing, jeUy making, etc., ia 
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just before it is perfectly ripe. In all 
soft fruits the fermentative stage 
follows closely upon the perfectly ripe 
; therefore it is ^tter to use 
under-ripe rather than over*ripe fruit. 
This is especially important in jelly 
making for another reason ako: in 
over-ripe fruit the pectin begins to 
lose its jelly-making quality. 

All fruits should, if possible, be 
freshly picked for preserving, ctmning 
and jelly-making. No imperfect fruit 
should }>e canned or preserved. Gnarly 
fruit may lie used for jellies or mariua- 
hules by cutting out defective portions. 
Bruised spots should be cut out of 
|>eachesand |)ears. In selecting small- 
see<le<l fruits, like lierries, for canning, 
those having a small proportion of se^ 
to pulp should be chosen. In dry 
seasons Iterries have a larger proportion 
of seeds to pulp than in a wet or normal 
season, and it is not wise to can or 
preserve such fruit unless the seeds are 
removed. The fruit should be rubbed 
through a sieve that is fine enot^h to 
keep back the seeds. The strained 
pulp can be preserved as a pur^e or 
luaruuUade. 

When fruit is brought into the 
house, put it where it ^1 keep cool 
and crisp until you are ready to use it. 

The pre^Miutlon of fruit for the 
various processes of preserving is the 
second important step. System will 
do much to lighten the work. 

Begin by having the kitchen swept 
and dusted thoroughly, that there 
need not lie a large number of mold 
spores floatii^ about. Dust with a 
d^p cloth. Have plenty of hot water 
and pans in which jam and utensils 
' may be sterilised. Have at hand all 
necessary utensils, towels, sugm-, etc. 

Prepare only as much fruit as can 
be cooked wliile it still retains its 
colour and crispness. Before beginning 
to pare fruit, liave some syrup ready, 
if tiiat is to be used, or if sugar is to 
be added to the fruit, have it weighed 
or measured. 

Decide ujion the amount of fruit 
you will cook at one time, then have 
two bowls«»oue for the su^ and. one 






for the fnut->that will hold just the 
quantity of each. As the fruit is 
pured or hulled, as the case may be, 
drop it into its measuring bowl. When 
the measure is full, put the fruit and 
su^ in the jn'eserving kettle. While 
this is cooki^, another measure may 
be prepared and put in the second 
preserving kettle. In this way the 
fruit is oopked quickly and put in the 
jars and sealed at once, leuing the 
pans ready to sterilise another set of 
jars. 

If the fruit is to be presened or 
canned with syrup, it may be put into 
the jaois as ^t as it is prepared. As 
soon as a jar U full, pour in enough 
syrup to cover it. 

If several people dire helping and 
large ketUee are being used for the 
preserving, or where fruit (like quinces 
and hard pears) must be firet boiled in 
clear wat^, the pared fruit should be 
dropped into a bowl of cold water 
made slightly acid with lemon juice 
(one tablespoonful of lemon juice to a 
quart €$ water). This will keep the 
mat white. 

AH large, hard fruit must be washed 
before paring. Quinces should be 
rubbed with a coarse towel before they 
are washed. 


If berries must be washed, do the 
work before stemmii^ or hulling them. 
The brat way to wash berries is to put 
a small quantity into a colander aiul 
pour cold water oirer tiiem ; then turn 
them on a sieve to drain. All this 
work must be done quickly that the 
frtdt may not absorb much water. 

Bo not use the fingers for bulling 
strawberries. A sim^e huUer can w 
bou^t for a few pence. 

If {sractmable, pare fruit wlthaulver 
knife, so as not to stain or darken the 
(roduot. The quickest and easiest 
way to peel peaches is to drop them 
.into bou^ water for a few minutes. 

a deep kettle a little more than 
hift. ihll .ctf boiling water; fill a wire 
heilnt 'With' j^hes; put a long- 
handled ^loei^'under the handle of 
-tbehoiBet lower into the bmling 
whfar. At the end of three minutes, 


lift the bosket out by slipping the 
spoon under the handle. Plunge the 
basket for a moment into a pan fm 
cold water. Let the peaches drain a 
minute, then peel. Plums and toma¬ 
toes may be peeled in the same manner. 

If the |)eaches are to Ije canned in 
syrup, put them at once into the 
sterilised jars. They be canned 
whole or in luilves; If in Ixalves, 
remove nearly all the stones or pits. 
For the sake of the flavour, a few 
stones should be put in each jar. 

When preparing cherri^, plums or 
crab apples for canniiw or preserving, 
the stem or a part of it may be left 
on the fruit. 

When preparing to make jelly, have 
ready the cheese-cloth strainer, ena¬ 
melled colander, wooden spoons, vege¬ 
table-masher, measures, tumblers, pre¬ 
serving-kettles and sugar. 

If currant jelly is to be made, free 
the fruit from leaves and large stems. 
If the jelly is to be made from any of 
the other small fruits, the stems and 
hulls must be removed. 

When the jelly is to be made from 
any of the fruits, the important 
part of the preparation is to have the 
fruit washed clean, then to r^ove the 
stem and the blcrasom end ; nearly all 
the lar]^ fruits are better for having 
the skin left on. .^ples and pea» 
need not be cured. There is so much 
gummy substance in the cures of quinoes 
that it is best not to use this portion 
in making fine jelly. ' 

Making Syrap for Vte in Canning 
and Preserving .— 1 {wt suw and 1 
gill of water gives syrup of 40° denmty; 
use for preserved strawberries and 
cherries. 

1 pint su^ tmd | pint wato* (^ves 
syrup of 32° density. 

1 pint sugar and 3 gQls water givei 
i^rup of 28° density ; use either this 
or the preceding lor ]»wserved peaehei> 
plums, quinces, curranta, eto. 

1 |nnt sugar uid 1 pint water gifee 
f^rup of 24° density; use for oeiwHi d 
amd fruits. 

1 pint sugar and l)pintwiMer|^^ 
ayrup ol 17° density. f 
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1 {nnt Bugar and 2 pinU water gives 
smp of 14° density; use either 
these two light syrups lor canned 
pears, peaches, sweet plums, and 
cherries, raspb^es, blueberries and 
blackberries. 

The lightest syrup may be used for 
filling up the jara after they are taken 
from the oveikor boiler. The proce^ 
of nuking a syrup.is very simple, but 
there are a few points that must be 
observed if syrup and fruit are to be 
perfect. Put the sugar and water in 
the saucepan and stir on the stove 
until all the sugm* is dissolved. Heat 
slowly to the bfiiling-point and boil 
gently without stirring. The length 
of time that the syrup should boil will 
depend how rich it is to be. All syrups 
are better for boiling frcnn 10 to 30 
minutes. If rich syrups are boiled 
hard, jarred or stirred, they are apt 
to crystallise. The syru]) may be 
made a day or two in advance of can* 
ning time. The light syrups will not 
keep long unless sealed, but the heavy 
syrups keep well if covered well. 

Carnnifig Fruit .—Tliis method of 
preserving fruit for homo use is from 
all points the m(»t desirable. It is 
the easiest and commonly considered 
the most economical and the best, 
because the fruit is kept in a soft and 
juky conation in which it is believed 
to be easily digested. The wise house¬ 
keeper will can her priuci{Mil fruit 
supply, making only enough rich 
serves to sA-ve for variety and for 
special occasions, 

The success of canning depends upon 
absolute sterilisation. If the proper 
care U exercised there need be no 
kalure, except in rare cases, when a 
spore has developed in the can. There 
are several metnods of canning; and 
while the principle is the same in all 
methods, the conditions under which 
the hou^eeper must do her work, 
may, in her case, make one method 
more convenient than another. For 
this reason three will be given which 
are considered the best and easieet. 
These are: Cooking the firuit in the 
jars in an oven; oowng the fruit in 


the jars in boiling water; and stewing 
the fruit before it is put in the jara. 
The quantity of sugm- may be increased 
if the fruit is liked sweet. 

It is most importwt that the jars, 
covers, and rubber rings be in pe^ect 
condition. Examine each jar and 
^ cover to see that there is no defect in 
I it. Use only fresh rubber rings, fca* 
if the rubber is not soft and elastic the 
sealing will not be perfect. Each year 
numbers of jars of fruit are lost be¬ 
cause of the false economy in using an 
old ring that has l<»t its softness and 
elasticity. Having the jars, covers, 
and rings in perfect condition, the next 
thing is to wash and sterilise them. 
Have two pans partially filled with 
cold water. Put some jars in one, 
laying them on their sides, and some 
covers in the oth^. Place the pans 
on the stove where the water will heat 
to the boiling-point. The water 
( should boil at least 10 or 15 minutes. 
Have on the stove a shallow milk pan 
in which there is alxiut 2 in. of boihng 
water. Sterilise the cups, spoons and 
funnel, if you use one, by immersing 
in boiling water for a few minutes. 

When ready to put the prepared 
fruit in the jars slip a broad skimmer 
under a jar and lift it and drain free 
of water. Set the jar in the shallow 
milk pan and fill to overflowing with 
the boiling fruit. Slip a silver-plated 
knife or the handle of a spoon around 
the inside of the jar that the fruit and 
juice may be packed solidly. Wipe 
the rim of the jar, dip the rubber ring 
in boiling water and put it smoothly 
on the jar, then put on the cover and 
fasten. Phu» the jar on a board and 
out of a draught of cold air. The 
work of filling and sealing must be 
done ramdly, and the fruit must be 
boding hot when it is put into the 
jars. If screw covers are used it will 
be necessary to tighten them after the 
gloss has cooled and contracted. 
When the fruit is cold wipe the jars 
with a wet cloth, paste on the laWs, 
if any, and put the jua on shaves In 
a cool, dark closet. 

In canning, any proportion oi sugu' 
2 0 
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may be used, or fruit may be canned 
wi^out the addition of any sugar. 
However, that which is deseed to be 
served as a sauce should have the sugar 
cooked with it. Fruit intended lor 
cooking purposes need not have the 
sugar added to it. 

Juicy bruits, such as berries and 
cherries, require little or no mter. 
Strawberries are better to have no 
water added to them. The only ex¬ 
ception to this is when they are cooked 
in a heavy syrup. 

Ratpberrie9. —12 qt. of raspberries, 

2 qt. of sugar. 

Put 2 qt. of the fruit in the preser¬ 
ving kettle; heat slowly on the stove; 
crush witha wooden vegetable masher; 
sp'ead a square of cheese cloth over a 
bowl, and turn the crushed berries 
and iuke into it. Press e it the juice 
which turn into the {H-eserving kettle. 
Add the sugar and put on the stove; 
stir until the su^r is dissolved. | 
When t^ syrup b^ins ta boil add the 
remaining lOqt. of berries. Let them 
heat slowly. BoR^O minutes, count- i 
ing from the time they begin to bub- | 
ble. Skim well while boilii^. Fat 
in cans and seal as directed. 

Roip&emes and Curronfe.—lO qt. 
of raspberries, 3 qt. of currants, 2| qt. 
of sugar. 

Heat, crush and press the juice from 
the currants and proceed as directed 
for raspberriee. , 

HZacik&emei.*—The same as for 
xainpberries. 

Ch/rrtmU .—12 qt. of cunents. 4 qt. 
cd sugar. Treat the same as for rasp- 
benies. 

Qooieberria.-^ qt. of berries, 
qt. of ragar, 1 pint of. water. 

For green gooseberries dissolve the 
sugar in water, ^en add the fruit and 
oook 15 mmutea. Rape gooseberries 
•re to be treated the same as the green 
iruit, Imt nseonly half as much water. 
Orm goosebe rri es may also be cazmed 
tl^iaineas rhubarb. 

. >12qt. of berries, 1 qt. 

c( suilr^ I of water. 

JPwwaliBr, berrieo, and sugar in the 
bktle \ 5eat slowly. Boil 


I 15 minutes, counting from the time 
' the contents of the kettle l>^n to 
[ bubble. 

1 Cherries .—6 qt. of cherries, qt. 

! of si^ar, 1 [hit of water. 

I Measure the cherries after the stems 
I have been removed. Stone them or 
' not, as you please. If you atone them 
I be careful to save all tne juk». Put 
i the sugar and vmtOr in the preserving 
kettle and star over the fire until the 
, sugar is dissolved. Put in the cherries 
’ and beat slowly to the bthii^ point, 
j Boil 10 minutes, skimming oueiuUy. 

Qra^s .—6 qt. oj grapes, 1 qt. of 
I sugar, 1 gill of water. 

Squeeze the pulp of the grapes out 
of the skins. Cook the pulp 5 minutes 
I and then rub through a rieve that is 
fine enough to hold back the seeds. 
Put the water, skins and pulp into the 
preserving kettle and heat slowly to 
the boiling point. Skim Ihe fruitand 
tlien add sugar. Boil 15 minutM. 

Sweet grapra may be canned wiUi 
less sugar, very sour ones may have 
more. 

JZAu&ar&.—Cut the rhubarb when it 
is young and tender. Wash it 
thorougmy and then pare; cut into 
pieces ab(mt 2 inches long. Pack in 
sterRised jars. Pill ttie jars to over¬ 
flowing with cold water and let them 
’ stand 10 minute. Drain off ^e 
water and fill again to overflowing with 
fresh cold water. Seal with sterilised 
rings and covers. When reouired for 
use treat the sune as fr^ roubarb. 

Green gooseberries may be canned 
in the same manner. Rhubarb may 
be cooked and canned with sugar in 
the same manner as gooseberries. 

Peaches .—8 qt. of peaches, 1 qt. of 
sugar, 3 qt. of water. 

Put the sugar and water together 
and stir over a fire until tltf sugar is 
dissolved. When the srrup boOs 
skim it. Draw the kettk btdc where 
the eyrup will ke^ hot but vfiib b(^ 
Pare the peaches, out in haWe ii^ enp 
remove tlm stones, uniese you prinr 
to oux the fndt whole. . 

Put a layer of the 
into the preaerring kettle ana #9^ 
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with some of the hot svrup. When 
the fruit li^ns to boil, skim carefully. 
Boil gently* for 10 minuter, then put 
in the jora and seal. If the fruit is 
not fully ripe it may require a little 
longer time to cook. It should be so 
tender that it may be pierced easily 
with a silver f^rk. It is best to put 
only one layer of fruit in the preserv¬ 
ing kettle. While*this is cooking the 
frmt for the next batch may be 
pared. 

Peart.—\{ the fruit is ripe it may 
be treated exactly the same as peaches. 
If, on the other hand, it is rather hard 
it must be cooked until so tender that 
a silver fork will pierce it readily. 

Quineet,—^ qt. of cored, pared, and 
quartered quinces ; 1| qt. of sugar ; 
2 qt. of water. 

Rub the fruit hard with a coarse, 
crash towel, then wash and drain. 
Pare, quarter and core; drop the 
peces into cold water. Put the fruit 
in the preserving kettle with cold 
water to cover it generously. Heat 
slowly and simmer ^ntly until tender. 
The pieces will not all require the same 
time to cook. Take each piece up as 
soon as it is so tender that a silver 
fork pierce it readily. Drain on 
a platter. Strain the water in which 
the fruit was cooked through cheese 
cloth. Put 2 qt. of the strained Kquid 
and the sugu* into the preserving- 
kettle ; stir over the fire until the 
Bu^ is dis^plvod. When it boils, 
skim well and put in tlie cooked fruit. 
Boil gently fi>r about 20 minutes. 

6 qt. of apples, 
qt. of sugar, 2 qt. of water. 

Put the sugar and water into the 
preserving kettle. Stir over the fire 
unt^ the Bu^ is dissolved. When 
the syrup bous skim it. 

Wash the fruit, rubUng the blossom 
end well. Put it in the filing syrup, 
and oook gently until tend^. It will 
take from 20 to 60 minutes, depend¬ 
ing upon the kind of crab appl»i. 

Plum.S (|b. of plums, 2 qt. of 
sum, 1 pnt of water. 

Nearly all kinds of plums oan be 
cooked with skins on. If it is 


desired to remove the skin of any 
variety, plunge them in boilii^ wat^ 
for a few minutes. When the skins 
are left on, prick them thoroughly to 
I prevent bursting. 

! Put the sugar and water into the 
' preserving kettle and stir over the fire 
' until the sugar is dissolved. Wash 
' and drain the plums. Put some of 
the fruit in the boiling syrup. Do 
not crowd it. Oook five minutes; 
fill and the jars. Put more fruit 
in the syrup. Continue in this manner 
until all the :bniit is done. It may be 
that there will not be sufficient syrup 
toward the latter part of the work; 
for this reason it is well to have a little 
extra syrup on the back of the stove. 

St€i^ Tomatoet .—Wash the toma¬ 
toes and plunge into boiling water 
for 5 minutes. Pare and slice and 
then put into the preserving kettle; 
set the kettle on an iron ring. Heat 
the tomatoes slowly, stirring fre¬ 
quently from the bottom... iw 
thirty minutes, counting from the 
time that the vege^le actually b^ins 
to boil. Put in sterilised jus and 
seal. 

Whole Tomatoes.—S qt. of medium- 
sissed tomatoes, 4 qt. of sliced toma¬ 
toes. 

Put the pared and sliced tomatoes 
into a stew{»n and cook as directed 
for stewed tomatoes. When they 
have been boiling 20 minutes, take 
from the fire and rub through a 
strainer. Return to the fire. 

While the sliced tomatoes are cook¬ 
ing, pare the whole tomatoes and put 
them in sterilized jurs. Pour into the 
jars enough of the stewed and strained 
tomato to fill all* the interatices. Put 
the uncovered jare in a moderate oven, 
placing them on a pad of asb^tos or 
m shallow pans of hot water. Let the 
vegetable cook in tbe oven for ^ hour. 
T^e from the oven and fill to ovor- 
fiowing with boiling-hot, strained to* 
mato, then seal. If there is any d! 
the strained tomato left, can it for 
sauces. 

Carnned Frmt Cooked ike Ovett, 
—This method of canning firuit, inths 
2 o 2 
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opinion of the writer, is the one to be and around the jars to prevent them 
pi^erred. The work is - easily and from striking one another when the 
quiokly done, and the fruit retains its water b^ns to bdU. 
i^pe, coloxir and flavour better than Draw the boiler back and take off 
whmi cooked in the preserving kettle, the cover. When the steam passes 
Cov^ the bottom of the oven with off, take out one jar at a time and 
a sheet of asbestos, the kind plumbers place in a pan of boiling water beside 
employ in covering pipra. It is very the boiler, fill up with boiling syrup, 
cheap, and may usually be found at and seal. Put the jan on a bc»rd, 
plumW’s shops. If asbestos is and do not let dbld air blow upon 
not available, put into the oven shal- them. If screw covers are used, 
low pons in wMch there are about 2 tighten them when the glass has 
inches of boiling water. cooled and contracted. 

Stenlize the jars and utensilB. Make ] Canning and Preaervix^ on 
the syrup ; prepare the fruit the same < a Large Scale.v-Factoiy canning 
as far cooking in the preserving kettle. ' as practised in the United States is 
Fill the hot jars with it, and pour in ! done either by the open-bath process, 
enough syrup to fill the jar solidly. : or closed bath, the latter, of course, 
Run the blade of a silver-plated kn^e ' offmng a very much wider power of 
around the inude of the ju*. Place i control than the former, in which the 
the jars an tlm oven, either on the ^ temperature is limited to that of boil- 
asbei^ or in the pan of water. The ing water. In the open l»th process 
oven should be moderately hot. Cook \ the time is taken from the point at 
the fruit 10 minutes; remove from i which the water boils, and in the 
the oven and fill the jar with boiling \ closed bath system from the time at 
syrup. Wipe and s^. Place the i which the contents of the tank reach 
jars on a board and out of a draught the pre-determined temperature. The 
of air. If the screw covers are used material to be canned is placed in the 
tighten them after the glaM has cooled, j tins and heated to boilii^ point for a 
Large fruits, such as peaches, pears, ; short time befoie the tins are se^^, 

r 'ocee, crab apples, etc., will require after which they are submitted to the 
ut a jirat of syrup to each quart jar | final cooking. The following is a sum- 
of fruit. The small fruit will require mary of the usual temperatures allowed 
a littie over | pint of syrup. for various foods. 

The amount of sugar in each qtmrt iipcfrs. —Exhaust 5 minutes at 212; 
of syrup should be reg^ted to suit opeii-Wh, 10 minutes at 212 ; closed- 
the fnrit with which it is to be used, bath, 3 minutes at 240.» 

The data on page will be a ^ide. Cherriet. —Exhsmst, 7 minutes at 

The quantiUes given will not m^e the 212 ; open-bath, 12 minutes at 212 ; 
fruit very sweet. The quantity of closed-bath, 4 minutes at 240. 
sugar may be increased or diminished Ooouherriof. —Exhaust, 7 minutes 

to suit the taste. at 212 ; open-hatb, 12 nunutea at 

Ganned FntU Cooked in a 212; closed-bath, 4 nunutes at 240. 

Ai(A.—Prepare the fruit and syrup as PeocAes.—Exhaust, 6 minutes at 

fcr oocddng in oven. 212; open-bath, 10 minutes at 212; 

FBI the sterilised jars and put the clos^-bath, 4 minutes at 240. 
oovan on lora^y. Have a wooden Pta/re. —Exhaust, 5 minutes at 212; 

radc in tiie bottom of a wash boiler. ' open-bath, 12 minutes at 212 ; closed- 
Put in enough wwtn water to come to bath, 5 minutes at 240. 
shout 4 tnchM above the rack. Place' AejKvro^, —Exhaust, 10 mima^ 

the iSlsd jars in the boiler, but do at 212; closed-bath, 80 minutes at 
not let them touch one another. I 240. ‘ 

fa^l dMo whito cotton rags, or per- fonatce..—Ezhaoit, 10 miaoM *4 

IttUr, cotton »po, between 212; opm-hath, 80 miinittect 212 
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for3‘lb. can. Cloeed*bath, 10 minutes 
at240 for 3*lb. can,,and 8 minutes for ’ 
2-lb. can. 

Meain, —^Exhaust, small cans (up 
to 3 lb.) 10 minutes at 212, lai^ cans 
(np to 6 lb.) 16 minutes at 212, 14-lb. 
cans, 20 minutes at 212. Gosed-batti, 
from 6 to 45 miput<» at 240, in wxsord- ' 
ance with weight. 

For further information on this 
subject refer to the works of Schwab ! 
and Pacrette, in which very detailed 
instructions are to be found, for work¬ 
ing of a canmng plant, on commercial 
lines. • 

Charred Paper.—Collodion is 
poured over the charred paper. In a , 
few minutes this dries, and a tough 
transparent coating is produced, ' 
through which the printing, etc., can 
be seen. Bank-not^ and other docu¬ 
ments charred by fire have been 
thus successfully treated. ('Scieiit. 
Amer.') 

Distilled Water.-^In the first 
place, contrary to the general opinion, 
condensed steam do^ not always fur- { 
nish pure distilled water. The drip | 
from the cylinders of steam engines is 
never fit tor use, not being half so | 
good as ordinary rainwater. In pre- | 
paring distilled water, the directions | 
genen^Iy given to reject the portion j 
that first comes over should never be 
omitted. 

The best water from which to pre¬ 
pare the diatilled article is, in my 
opinion, good clear well water. Rain- | 
water is generally well loaded with j 
organic matter, wd holds generous j 
quantities of ammonia in solution, j 
Ammonia, of course, distils over, and , 
this impurity the Pharmacopceia does 
not pei^t. Prof. Lloyd once said ! 
that m order to prepare an acceptable j 
{uiiole of distillea water from the city 
at Oinciniukti, it was nec^sary to dis- 
tfl 3 to 4 times from an ordinary appa¬ 
ratus ; but that now, by canying a 
standpipe to the third storey of his 
faotoiy, the product obtained was 
• good. 

The following procedure in distiUing 
and itoring vw never foil to give 


satufaction. Say the still w of 5 gal. 
capacity, not more than 4 should ever 
be distilled therein : take then 4^ gal. 
of good cletur well water; boil violently 
in a bi%ht tin vessel for 10 minutes— 
this drives oS almost the lost trace of 
ammonia; then introduce into the 
perfectly clean still; start tlie process; 
reject the first ^ gal., and save the 
succeeding 2^ gal. 

This is to be stored as follows: 
Prepare an empty carboy by boring 
with a rat-tail file a hole in the 
slioukler: through this hole introduce 
a glass siphon, made aii*-right at the 
point of contact with the carboy by 
slipping over the siphon tube a piece 
of rubier tuHng, and on the long^ 
arm of the siphon place another piece 
j of rubber tulnng al^ut 4 in. long, pro- 
! vided with a pinchcock. Into the 
mouth of the carboy fit a perforated 
cork, holding a glass tube filled with 
cotton; this is to be inserted as a 
stopper, the tube filled with (x>tton 
acting as a vent. All the air entering 
the carboy will be drawn through the 
cotton, thus being filtered periectly 
free from motes. It i» these motes, 
or dust particles, among which the 
seeds of the conferN’se exist that cause 
the ropinesB which is to be avoided. 

The distilled water in dropping 
from the mouth of the condenser into 
the receiver, as a rule, becomes con¬ 
taminated with air motes, and unless 
these be removed before the water is 
finally deposited in the carboy, con- 
fervoid growths will app^. 

To accomplish this, the distilled 
water must be brought to a boil in a 
bright tin vessel, the warm carboy 
thoroughly rinsed with it, and when, 
at last, the container is full, insert 
the perforated stopper carrying the 
tube filled with cotton; start the 
siphon, and now, if the stopper Is 
not removed, the entire contents may 
be used, as required, emd not a sin^ 
fleck will form therein. (J. K. 
Hurty.) (See also Dibtillzko, VoL I.) 

Sgga.—Some monriis ago there 
peared in the bulletin, issued by the 
Italian Minister of Agriculture, the 
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result of a series of experiments by 
Dr. Campauini, intended to ascert^ 
the best means of preserving ^s. Dr. 
Campanini, after reviewing the bes^ i 
known means of preserving ^ 8 -*by 
salt water, lime water, silicate of 
potash, vaseline, and cold storage--' 
descril^ his experiments, for which 
he claimed better results than all 
others. His theory is that to preserve ; 
eggs some system must be adopted i 
that will absolutely prevent the 
exchange between the air outside and 
that inside the e^, it being this 
continual change causes putre- ; 
faction. Dr. Campanini selected per- i 
fectly fresh ^ga and covered them I 
with Iwd so as effectually to stop up 
all the pores. The shelu were thus 
rendered impermeable, the exchange 
of w was prevented, and the obstruc¬ 
tion of the pores not permitting the 
evaporation of the water, there was no 
loss of weight. When properly coated 
with Uwd—-not too thickly—the eggs 
are put in baskets or boxes upon a bed I 
of tow or fine odourless shavings, and | 
•0 arranged that there ^11 be no point , 
of contact between them—otherwise a 
mould will develop and putre&etion 
result. By this process Dr. Campanini 
kept a quantity of eggs for a whole 
year->tl^ugh a vcny hot summer 
and a very cold winter-Hmd they were 
perfectly preserved. He says that 
two pennyworth of lard sufficed to 
coat 100 and that any one could 
easilv prepare that number of ^gs in 
one hour’s rime. 

Sfch.—^Before alluding to recent 
processes for preserving fish in a fresh 
state, some space may be devoted to 
the ordinary methods of curing fish. 

Htrringt .—^Tbe fish are spread on a 
floor, and sprinkled with salt; when 
Bufteiently salted, th^ are thrown 
into large vats, and washed. Each 
fish b t^n threaded through the g^b 
long thin spits holding 25 each, 
see are hung upon trestles in the 
JOfUDg-room, wnere fires of oak* 
boq^ are k^ entnuldBring. For 
^bioatart^^';to be consumed in Eng- 
lMid,, 1 betUB«dnglastsabout 24hours; i 


I red-herrings" for export are salted 
I more, and are smoked for 3 or 4 to 
i 40 ^ys, usually about 14 days. 

Eippere ’’ are taken while fresh, and 
split up. They are then washed, uid 
thrown into vats with {flenty of salt 
for a few minutes; finally they are 
spread out cm tente^-i^ks, on racks, 
and hui^ up ictr 8 hours’ smoking. 

Oynten ,—A method of preserving 
oysters u adopted the Chinese. 
The fish are taken the shells, 
plunged into boiling water for m in¬ 
stant, and then expcMed to the sun rill 
all the mouture is removed. They 
remain fresh fm* a long time, and re¬ 
tain their full flavour. Only the At¬ 
test can be so treated. Oysteni are 
also laigely “canned," much in the 
same way as salmon. 

Sardiiies. — The beheaded and 
cleaned fish are spread upon sieves, 
and plimged for 1 or 2 minutes be- 
n^th the surface of boiling oil in 
Goppere. After draining a little, the 
fish are packed closely in tin boxes, 
which are filled up vrito pure cold ml, 
and soldered. The qu^ty deterio¬ 
rates with ev^ immersion, owing to 
the matters disengaged by the bomng 
oil, and the coppers need frequmit 
replenishing with oiL 

Shrin^t.—To preserve shrimps in 
a dried state, they are boiled for | 
hour with frequent sprinkling of salt; 
then spread out on hard dry ground, 
with rre({uent tunuDg„ to £7 and 
bleach fen- 3 or 4 days. They are tboi 
trampled to remove the sbelb, and 
are winnowed and begged. 

! Mefrigtration. — '!m 8 prooesa b 
applicable to ah kinds of fish. (Sss 
R^rioekation.) 

Flowers.—Roses may be cut in 
I the summer and autumn months and 
so treated that they may be Innught 
I out in full bloom during the fiower- 
Ims mouths of wintu-. Gather the 
flowers in bud and when quite di^ 
as any trace of damp will ^lite, ifm' 
tbere^te. Dip the aids of the ete^ 
in hot wax, to«n otmfiBjr tia A* 
petals mtb silk thmd to keep 
m place, Whentliiaisdai%Mto 6 w 
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wrap up each blooni in hne tissue 
paper, tying up the ends of the Mvrap. 
pera with thre^. • 'I^en lay the tied* 
up blooms in air-tight tin boxes, pack¬ 
ing them so that they are not crushed 
t(^ther in any way. 

Finally put away the boxes in a 
cupboard which kee{)s of feirly even 
temperature, but not too warm. When 
required for use,* the buds must be 
taken mc«t carefully from the box (as 
they are very brittle when dry), and 
after removing the tissue pa])er and 
tho silken bands tying uj) the petals, 
the stems are cut with a sliarp pair of 
scissors just ab^ve the wax^ ends, 
and then placed in water for about 
5 minutes. The blooms are then 
placed in a basin of fresh cold water 
into which has been thrown a liandful 
of salt, and the basin put in a warm 
cupbc^tl for a few hours, when the 
blooms will develop much of their 
original beauty. Though uot always 
successful, this process will neverthe¬ 
less give a fair proportion of blooms 
at a time of yetu- when they are very 
scarce. Success depends on only 
storing perfectly dry buds, wid on not 
letting the petals be touched by water, 
during the process of revival. 

Food.-— (iSec “ Canning and Pre¬ 
serving ” (p^ 445). 

Fruit, Grain, and VegotableB. 
7)«iccai»on.—The simplest form of 
desiccation is by ordinary sun- and 
wind-drying, as conducts in hay- 
miing. TOe next step is by radiat^ 
sun-heat, as in coffee-drying ; a further 
advance is made by the applicatiou of 
{utifichd heat, as in hop-drying and 
tea-diyring. Tho jaimary object in 
all these cases is the removal of the 
water mechanically present, mid vritii- 
out whose presence fungoid growths 
asd decay cannot exist. As a curative 
agent simply, the application of heat 
is, however, unnecessary and injurious, 
a partis destruction of the 
flavour, and more or less fermentative 
change. Research has proved that 
betwe^ the limits of 32° and 60° F. 
(0® and 16® C.) vegetable substance 
retain thrir flavour and all other quali¬ 


ties, wlule ^vlivg up their moisture, 
no fennentaUve acUon being engen¬ 
dered. This has led to the adoption 
of the 

ColdMast Syniem .—The fruit or 
vegetable are deprived of moisture 
by subjection to dried air at a* low 
temperature. The air is compressed 
in a chamber containing chloride of 
calcium, or any other compound pos¬ 
sessing strong dehydrating qualities. 
Chloride of calcium is in practice pro¬ 
bably the best, as it so readily gives 
up the al)sorbed water on being heated. 
The compressed and dried air is then 
admitted into a chamber containing 
the substances to be treated. The 
expansion lowers its temperature some¬ 
what, which should be maintained be¬ 
tween 32° and 60° F. (0° tmd 16° C.). 
Thesubstances aredistributed through¬ 
out this chamber on perforated trays, 
so as to be fully expo^ to the current 
of cold dry air passing through. All 
the moisture is thus removed, without 
the least detriment to the flavour, 
colour, and other virtues of the sub¬ 
stance acted ui>on. The process has 
a great advantage over hot-^lrying, 
both in the cost ent^ed and the re¬ 
sult achieved. Fruit and v^tables 
thus prepared, and ^lacked with ordin- 
Bxy C{u^, remain go^ for an indefinite 
period, cmd resume their natural shape 
and dimensions when placed in water. 

Hot-air Proceaa.-^l) A common 
method of conducting the operation 
is as follows: The fruit or vegetable 
is pared and cored, if necessary, and 
then finely shredded. The shreds are 
spread on galvanised-iron wim screens 
in the evaporator, a S-storeyed cham¬ 
ber, through which passes a current 
of ear hwted to 240° F. (116° C.). 
The screens r^t on endless chains, 
that move upwards at intervals of 3 
to 5 minutes, when a fresh screen is 
put on below, and a finished one is 
taken off at the top. The evaporatton 
is very rapid. The cores and peelj^p 
of apples, etc., are made into vinegar. 
(2) Another plan is by mea&s of a 
vacuum-pan, Wted to 120® to 170° 
F. (49° to 77° C.). The sir is driad 
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by passage over chloride of calcium. 
The operation occupies 20 minutes. 

Masion and Qannal’n Prooeat .— 
V^tables are submitted for a few 
minutes to steam at 70 lb. a sq. in., 
then^ried by air at 212° F. (100° C.), 
subjected to hydraulic pressure so as 
to form tablets, and, when required 
Hit use, are soaked in cold water for 
5 hours. 

Carsten's Proem for Potatoes.^ 
The potatoes are peeled and cut into 
discs, and are scalded by immersion 
in nearly boiling water. They are i 
then dri^ lutrd in an oven. To pre- i 
serve the white colour, they are treated | 
with water acidulated with 1 per cent. ; 
of sulphuric add. They are then ! 
washed in cold water and dried. { 

Sacc't Proem. —Sacc’s process for 
preserving vegetables is as follows: 
The vegetables are wanned to destroy ! 
their rigidity, and are then packed in 
barrels, and surrounded with 4 their , 
weight of acetate of soda in powder, 
by which their moisture is absorbed. 
In summer the action is immediate; | 
but in winter it may be necessary to ^ 
put the barrels into a room heated to | 
68° F. (20° C.). After 24 hours, the j 
v^tables are removed, and kept in 
a dry atmosphere. For use, they are 
soaked in cold water for 12 hours. 

Cooking. preservation of v^- 
tablee by cooking them in sealed cases 
is dependent on the d^truction of all i 
or^nic germs by the beat of the hoil> ' 
ing and the perfect exclusion of air. 
(&g “ Canning,” page 445.) 

PieJdif ^.—Cunog by means of acids, 
as acetic acid, vinegar, etc., is the pro¬ 
cess commonly known as ** pickli^.” 
.In tha ordin^ way, the v^etables 
are kept soaking for a long time in 
brine, and are then pickled in acetic 
add. An improved method, by which 
months of time are saved, is to exhaust 
them under an dr-pump, and then to 
force in sjnoed vinegar under a pressure 
ctf 45 lb. per sq. in. 

Q|im.-~Hl!4chberg adds a few 
drt^ of lulplnnie acid, whereby the 
fime'coDitdifs^ ih the gum is precid- 
tiited a^solphato ; sltw standing, the 


mucikge is strained off, and exhiHts 
no tendency to moulding even after 
standing for 18 months. (* Les 
Mondes.’) 

Hay. — Professor Wrightson, of 
the Royal Agricultural GoU^, Ciren¬ 
cester, writes to the ‘ inmes ’ as 
follows : Will you alloy me a few 
lines’ space to call attention at this 
seasonable time of {he year to a pro¬ 
cess of preserring fodder for winter 
use little known, and, so ^ as I am 
aware, never practised in this country 1 
It gives as its product what is known 
all over the Austfian Empire as 
“ sour ” bay, which, I may add, I 
have seen used extensively on many 
large estates. The process of making 
sour hay is not only exceedingly 
simple, but in the event of a wet 
season might be adopted in this humid 
climate with excellent effects, as 
neither drying wind nor sun are re- 
quire<l. The green grass, green Indian 
com, or other fodder is simply 
crammed down into graves or trenches, 

4 ft. wide and 6 ft. to 8 ft. deep, 
until it forms a compact mass- up to 
the Burf^, and the whole is then 
covered with 1 ft., or rather more, of 
earth, rounded over so to form a long 
mound. Ko salt is used, and the 
wetter the fodder goes the better. 
The preserNatioii is complete, and 
when cut out with a hay sp^e in 
winter, the fodder is of a rich brown 
colour, and has a slightly sour, but 
on the whole agreeable flavour. ” 

Honey.—Honey, according to 
Vcgel, contains on an average 1 per 
cent, of formic acid. Observing that 
crude honey keeps better than that 
which has been clarified, Mylius hoe 
tried the addition of formic acid, and 
found tlut it prevents fermentation 
without impairing the flavour of the 
honey. 

Indiarubber.— <1) In <^muao 
of Hempel, the ben^ning of vuloaii- 
I ized indiambber is caused ly the 
I gradual evaporation of the smvent 
Uquids contained in the isdiaralAitf. 
and introduced during the Ifooen of 
vulcanization. Gtt^edby wiinotioOf 
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he has made experiments for a number 
of years in order to find a method for 
preserving the indiarubber. He now 
finds that keeping in an atmosphere 
saturated with the vapours of the 
solvents answers the purpose. India- 
rubber stoppers, tubing, etc., which 
still possess Iheir elasticity, are to be 
kept in vessds containing a dish filled 
with common petruieum. Keeping in 
wooden boxes is objectionable, w^e 
keeping in airtight glass vesBeis alone 
is sufficient to preserve indiarubber 
for a long time. Exposure to light 
should be avoided as much as possible. 
Old hBo-d induuubber may be softened 
again by letting the vapour of carbon 
bisulphide act upon it. As soon as it 
has ^ome soft, it must be removed 
from the carbon bimilphide atmosphere 
and kept in the alwve way. Hard 
stoppers are easily made fit for use 
again in this manner, but the elastic 
properties of tubing cannot well be re¬ 
stored. (*Ber. Chem. Ges.’) (2) In 
order to prevent indiarubber materials 
from hardening and cracking, they are 
steeped in a &th of melted paraffin 
for a few seconds, or several minutM, 
in accordance with the size of the arti¬ 
cles, and then dried in a room heated 
to about 212®F. (100°C.). 

Pre$erving the LaUx .—Careful ex¬ 
periments at the La Zacualpa botanical 
station and rubber laboratory have 
shown that the addition of formalin, 
latex can b% kept for at least twenty- 
seven months without changing its 
character. Salicylic acid in small 
quantities has also proved to be a 
good disinfectant of the latex. 

Z^eather. —(1) Equal parts of 
mutton fat and linseed oil, mixed with 
their weight of Venice turpentine, 
and melted together in an earthen pip- 
jtin, will inuduce a “ dubbin ” wmch 
is very efficacious in preserving leather 
when exposed to wet or snow, etc. It 
should be applied when the leather is 

? uite dry and warm. (2) Many other 
ormulfle exiat for dubbins, but all con¬ 
tain ewentially the same ingredients. 
(8) A solution of 1 oz. solid puaffin 
in 1 pint light niqihtfaa, to which 6 


ditips sweet-oil have been added, is put 
cold on the boIm, until they will ab¬ 
sorb no moi^. One dressing will do 
for the uppers. This process vastly 
increases the tensile strength of eveiy 
stitch; and, while not removing the 
natural moisture of the leather, de¬ 
cidedly waterproofs the boot. A so^ 
lasts 2 mouthis longer when so treated 
(4) There is nothii^ like castor-oil for 
preserving leather. Applied once a 
month, or once or twice a week in 
snowy weather, it not only keeps the 
leather soft, but makes it wate^roof. 
Copal varnish is the best thing to 
apply to the soIm ; but the latter 
should be thoroughly dry, and if they 
have been worn, they should be pre¬ 
viously roughed on the surface before 
applying the varnish. Linseed-oil is 
perliaps better than nothing, but it 
rots the leather; hence the objection 
to ‘Mubbins” and other mix-ups of 
mutton-suet, linseed-oil, etc. The 
very best thing for waterproofing soles 
is Szerelmey’s freestone l^uid; 3 or 4 
coats of thu! render the sole perfectly 
waterproof, and more durable. With 
regard to castor-oil, it may further be 
said that it does not p^ventl a polish 
I being produced on the boots, and that 
leather so treated is avoided ly rats, 
if even its proportion be only 4 to | 
tallow. (5) Long-continued o^rva- 
tion shows that harness and other 
leather exposed to the action of ammo¬ 
nia continually given off in stables, 
become weak and rotten sooner than 
ordinary ieatb^. Even when care is 
taken to protect them with grease, 
tins takes place. The addition of a 
small quantity of glycerine to the oil 
or fat employed in greasing such kind 
of leather, has been recommended to 
kera it always pliable and soft. 

Leeches. —The he^th and ** bit¬ 
ing** propensitieB of the Swnguimga 
depend upon a number of circum- 
stancoB, some of which are rather ob¬ 
scure, but it may be stated in geneial 
terms that the absence of decaying 
animal matter, and of too preat ui tt- 
cesB of lime-i^tB, are points aduoh 
should be aimed at most particularly. 
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Sudden changes oi temperature aie surface of the fluid in the leech recep* 
also detrimental to leeches, which tacle. In the end of thu tube a sm^ 
should be kept in r^>mtor of ^>od transverse section of dry cane should 
qx^ty frequently renewed, provided be cemented, so that the lur emitted 
it is not too pure to afford them nutri- is distributed in minute bubbles, 
ment. They sue peculiarly sensitive (‘ Burgoyne’s Monthly,’) 
to electrical influences; many confined Le]non-juice.--(l) A correspond* 
in the usual small receptacles will ent in * M 6 m. de e| de Pharm. 
ticken and die, apparently “ quite un- Milit.’ says after various experiments 
accountably,” but really from the and the test of 8 mohths’ expMure to 
effects of that electro*inductive condi- the sun mid heat of summer, he has 
tion existing before a thunderatorm, come to the following conclusion: 
and popularly known as ‘Hhunder in Heating the juioe, or adding alcohol 
the air,” If the usual leech*vase or to the smne, would appear to be super* 
barrel, say of glass or china, be put | fluous, as it is only necessary to filter 
into direct conductive communication f it and keep it in s^ed bottles ; how* 
with the earth by means of a stout 1 ever, since filtration proceeds so very 
metalHc chain dipping into the water j slowly, the best way is, perhaps, to 
and connected by its other extremity add 10 per cent, of alcohol to the 
to, say, the gas* or water*pipe 8 of a ^esh juice, and bottle, 
house, fewer leeches in summer will (2) The * Pharm. Jl. ’ obeervea that 
die than if this precaution is not taken, it may be preserved, without the add!* 
When kept in the usual rather am^ tion of alcohol, by hating it to*150°F. 
vessels, the water should be renewed (65^° C.), and then excluding it from 
every 8 ,or 10 days with fresh water of the air hy carefully closing the full 
the same temp^ture* as that in the bottles at tliis temperature. The ope- 
leech'vase itsdf. Dust must be ex* ration should be carried out in winter, 
eluded from the vessel by a covering of Meat.—Dr. Richardson says that 

fine uid the bottom should be putrefactive changes in meat are due 
occu^aed hy a layer oi clean fine gravel to the decompcMition of the water con* 
or coarse sand, to which has been added tuned in the tissues. The means which 
a few lumps df weil*burut oak or pine* have been found to arrest this deexan* 
wood clunxiaL The whole of this poeitioD aro—(a) a low temperature, 
bottom layer should be renewed within (see KsKRiaERATiON) ; ( 6 ) ^ b^h state 
6 to 8 or 10 weeks, according to the of desiccation ; (c) the application of 
time of year. A little pure crystal* antiseptics ; (d) the exclusion of air. 
lized ” l^oxide of mai^anese in the ( 6 ) Denccation .—Aniipal matter, 
granular condition, and carefully freed pr^rved by the alMorption of its 
fine powder by sifting, ia often of moisture, loses its flavour, and becomes 
great assistiuioe in keeping the water in tox^bandindigestible; the fat becomes 
a wholesome condition. Towards the rancid, and in damp weather the meat 
same end also, a few growing plants of absorbs moisture, and turns mouldy 
^ the Vallmeris $piralis will powerfully and sour. These tendencies are oor- 
contribute; but perha{» the most efS* rected adding absorbent subetanevs 
cient factor m this direction, wherever with fat lood-*«s sugar and s^ioe, to 
it can be apiflied, is an arrmigement form ** pemmican," uad fansa, to 
for keeping the water slightlv agitated, produce *‘meat*i»s^t 8 .” Altogether, 
ands at the same time wen aerated, the process seems ili*adapted pre* 
This object oao be read^y attained by serving meat in a freeh state, and two 
9iDiy simpie ^'aspirator, whereby a method only need be meatioBod. 
die# current of water forces air down (1) Tellier's.—The meat ^ 
asinaU glasetabe turning up under tltf in vessels whose air is repeateofy 
• Ar te • iMte tW. .boou be kept replwwi liy ybo plByM 

«ilUit4belitelcU°ia»k K (i3°tDM°a). gar, which ktter ii aacriiM 
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by a oonoentrated solution of potash. I 
liie meat loses 18 to 20 per cent, by 
wdgbt, and is ^ept in vacuo. | 

(2) face’s.—^This process bas been 
described under Fruit. When applied 
to meat, the brine produced furnish^ 
an extract of meat on evaporation, the 
acetate of soda crystallising out. This 
extract is Guided in the proportion of 
about 3 per dent, to the preserved 
meat. The latter, b^oro use, requires 
to be steeped for 12 or 24 hours in 
water containing about J ounce sal- 
ammoniac to the pint. 

(o) Antii^tics .—The use of chemi¬ 
cal antiseptics has long been known, 
common salt being a very generally 
e^loyed agent of this class. The 
diroculty seems to be to ensure the 
meat retaining its freslmess, and to 
avoid its acquiring any unpleasant 
flavour. From among the very various 
processes devised tlie following are 
selected as being mc^t noteworthy. 

(1) Herzen’s.—The qu^ter-cutiases 
are soaked for 24 to 36 houre in a solu¬ 
tion composed of 3 parts borax, 2 parts 
boracic acid, 3 saltpetre, and 1 salt, in 
100 parts water; they are then packed 
with some of the same. Before use, 
they need 24 hours soakii^ in fresh 
water. 

(2) Richuiison's.—Dr. Richardson 
m^e some test experiments with meat 
treated with various antiseptics under 
a temperature varying from 45^ F. 
(70® C.) to 110® F. (43® C.), for a 
period of 7& days. The results may be 
summarised thus:—^Methylene : pre¬ 
servation, good; colour, imperfect. 
Methylal: faint taint of decomposi¬ 
tion. CSrmiogen: preservation excel¬ 
lent ; colour, perfect; structure, firm. 
Sulz^urouB acid: some tainted, colour, 
darL Sulphurous acid and lime-juice : 
some tainted ; odour, mdiS^nt. 
Sidifliurous add and glucose * some 
tainted; structure, dense. Kitrate of 
methyl: presarvaUon, good ; colour, 
yellovw; structure, firm. For¬ 
mates : entirely fresh and excellent 
in odour. 

(8) Hedlook and BaQey's. — The 
meat is immersed in a eolution com- 


poeed of equal parts of water and 
bisulphite of lime, of 1 *05 sp. gr. It 
acquires no unpleasant flavour. This 
is one of the most successful of the 
an^beptic processes. 

(d) Exclusion of Air .—As the pre¬ 
sence of oxygen seems to be essential 
to the existence of decompositbn, 
nmny plans for the preservation of 
meat have been based upon the exclu¬ 
sion of dr from it. By flu* the most 
important are the numerous modifloa- 
tious of cooking in air-tight cuis, or 
glasffi bottle, called ** canning,” which 
l^ve been conducted for years with 
^eat success. The heat of the cook¬ 
ing destroys any microscopic germs, 
if such be present, and at the same 
time expels all air from the receptacle 
and from the substance itself. The 
preservation is complete, but over¬ 
cooking is unavoidable, and the meat 
is rendered sdt, fibrous, and insipid. 
(See “ Canning,” page 446.) 

(1) The raw meat is put into cans 
having a pin-hole, as before. The 
cans ere placed for half their depth in 
a solution of chloride of calcium, boil¬ 
ing at 260® to 270® F. (127® to 
131° C.). The beat is gradually raised 

I from 180° F, (82® C.) to 230° F. 

I (110® C.), and the steam is dlowed to 
blow off for 4 hours, during which 
time the meat is being cooked. The 
holes are then cl<Mied by a drop of 
solder, the heat is raised to 260° to 
270° F. (127® to 132® C.) for ^ hour, 
i and the cans are withdrawn and cooled, 
i Ritchie’s deviation from this consists 
chiefly in desiccating the meat finst in 
an oven at 400° to 420® F. (204° to 
216° C.), and then packing it in cans, 
with the addition of meat jelly to 
cr«kte steam, before subjection to the 
chloride of eddum batii. 

(2) Naylor’s process.—-The meat is 
I cooked, and then ^cked in cases, and 
I covered with stearine (tallow). 

(3) Redwood's process.—^e meat 
is immersed in melted paraflln at 
240° F. (116® C.), to concentrate the 
juices, and expel the air. Thus con- 

I densed, the meat is covered with a 
‘ coating of paraffin. Before use, it hi 
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placed in boiling water, wMoh ramoves 
the paraffin ; it can only be used in its 
cold state, not bearing re-cooking. 

Condensed Milk.—The 
compound known as ** condensed 
milk ” is an illustration of the appli¬ 
cation of the drying, or, desiccation 
theory, accomplished by evaporating 
the excess of moisture, adding sugar, 
and packing in hermetically sealed 
vessels. The milk, as received from 
the dailies, is placed in vessels having 
a capacity of 750 to 1000 gal., where 
it is maintained at a slightly raised 
temperature by means of steam-heat, 
wd undergoes evaporation in vacuo. 
The duration of the process varies 
from 2 to 5| hours. Rehn^ sugar, in 
powder, is added in the proportion 
about I by weight of the total con¬ 
densed product; and when the mass 
assumes the consistence of thick 
honey, it is put into tin boxes, and 
hermetically sealed. The proper con¬ 
duct of the operation is by no means 
easy. There k much danger of a 
decompodtton of the caseine in the 
presence of heat and sugar, especiidly 
if the milk has been in the slightest 
d^ree ‘Humed”; also much ^ the 
hktty constituents will distil with the 
water, if the temperature is allowed 
to exceed 100® F. (38° C.). Atten¬ 
tion has recently b^n called, in the 
Avudyti and elsewhere, to the 
that these unfavourable conditions do 
frequently come into play, and that 
the loss of nitrogenous matter by 
decomposition, and the loss of equally 
important &t, partly volatilised, partly 
dewmpoaed, so generally sustained 
condensed milk, render it unfit to 
replace new milk in the nursery. 
Small quantities are prepared (almost 
solely for the American market) with¬ 
out the addition of sugar, in which 
case the evil is lessened; but the 
jxoduct does not keep so well. 

' ( 2 ) Mabrun’s process.—^This slm^fie 
prupM was probably the foundation of 
' tbeiveoeding. The milk is warmedat 
/h inodei>ta traperature, in a tin vessel 
foQushq^ with a leaden tube for the 
of the anr. The tube is then 


compressed, and the orifice is soldered 
up. After 6 montl^’ keeping, the 
milk is as good as new. The process 
received a prize of 1500 fr. from the 
French Academy of Sciences. 

(3) Morfit’s procej«.—In 1 gal. milk 
at 130® to UdP F. (55® to 60® C.) is 
dissolved 1 lb. gelatine ; the mixture 
is left to cool to a jelly, when it is cut 
into slices and dri^. The compound 
is used to gelatinise more milk, an<l 
this is repeated till the gelatine is in 
the proportion of 1 lb. to 10 ^1. of 
milk. 

(4) Neumann point^out that the 
^ectric state of milk, as efiectod by 
the bodies with which it come in 
contact, exerts an unquestionable in¬ 
fluence over its keei^g. Milk wldch 
has stood in a tin vessel, and is turned 
out into glass or pewter, will not 
keep sweet so long as if left in tiie 
tin. Milk will keep well in zinc, 
antimony, bismuth, copper, brass, or 
iron vessels; but iron is apt to impart 
a dis^eeable taste ; and copper, utor 
a while, is found in notable proportion 
in the milk. Caution is therefore 
requisite with utensils of this metal. 
Block-tin vetN^els are best; but the 
milk should not be shifted from vessel 
to vessel, wd the latter should be 
filled as full as pcnsible. 

(5) When milk contained in wire- 
corked bottles U heated to the boiling- 
point in a water-batii, the oxygen of 
the included small portion of air under 
the cork seems to be carbonated, and 
the milk will, it is sud, keep fresh for 
a year or two. 

(6) QlaciaHne.—According to Dr. 
Bewna, this substance, which has 
met with so much favour in Ei^land 
and elsewhere as an antiseptic, «q)eei- 
ally for the preservation of xnUk, baa 
the following composition -Boradc 
acid, 18 •parte; borax, 9 { sugar, 9; 
glycerine, 6. 

(7) A mixture of 2 dr. boraeie loid 
with 3 dr. common salt, of whi^ a& 
addition of | dr. to 1 gal. of milk ia 
said to increase its keejfing qualitlas 
for 24 hours. 

(8) According to Prof. Cildw^ 
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boraoic add is the beet antieeptic for 
p r eser ving milk or keeping it sound 
for an unusual length of time. When 
the temp^ture was 80® F. (27® C.), 
uid the milk soured in 20 to 22 hours, 

1 part boracic acid, added to 500 of 
milk, caused it to remdn sweet for 50 
hours. Again, he found that 1 part 
boracic acia, added to 1000 of milk by 
weight, kept it^iweet for a space of 50 
hours when the temperature was 72®F. 
(22® C.). “When applied to milk w'ann 
from the cow, it Kept it sweet and 
sound twice as long as milk not treated 
with it. No ipjury occurs to the milk 
in using 1 part boracic acid for 1000 
of tnflk . ^radc acid, he stated, was 
not poisonous. He had (wriakcn of 
milk thiu preserxed, and no harm re* 
suited from tlie taking of such milk 
into the stomach. 

(9) Portch states that salicylic acid 
cannot be considered a success for pre¬ 
serving milk or iHitter, as it conveys 
an unpleasant eetish flavour, which 
increases till decomposition ensues. 

(10) *£uddci$€d ' M-Uk .—A new 
meth^ of sterilising milk has just 
btsen perfected by Dr. Budde of Co|»n- 
hagen. Dr. Budde>-whose principle 
has been adopted by the Scotrish Pure 
Milk Supply Company—holds tliat the 
fvincipal point in purifying milk is to 
destroy the pathogenic germs by a i^- 
cess as mild as may be consistent with 
the retention of the good biolol<^cal 
qualities ^f fresii milk. His method 
utilises the germ-destroying power of 
nascent oxygen at a temperature of 
120®, vrith the addition of at least as 
much peroxide of hydrogen as the 
milk can decompose. The peroxide, 
in small quantities, is a {^ectly 
harmleasBu^tance, and th^is in the 
milk an enssyme, named catalase, the 
obaracteristio quality of whose power 
is to decompose the hydrogen peroxide 
into water and oxygen. Dr. Budde 

that by tilting the milk in 
this way all bakeria are destroyed and 
the milk made pure. The process 
oonnsts in passing the milk through a 
haatw, next through a centrifugal 
aiianaing machine, and then into a vat 


: Milk, etc. 

provided with a mechanical stirrer and 
steam jacket. The milk is kept in the 
vat for throe hours, with a temperature 
of 120®, and then it is flUed through 
sterilised tubes into bottles that have 
been also thoroughly sterilised, and 
which have lur-tight stoppers. The 
company by which the process has 
been adopted claim that they baye 
solved the problem of supplying milk 
free firom disease germs, and yet re¬ 
taining the nutritive qualities in full 
and without giving the milk any un¬ 
pleasant flavour. 

Preservatives for Milk or 
other Foods, for Size, and timilar 
Compounds liable to Decomposition .— 
There are three in geuer^ use, viz. 
boracic acid, salicylic acid, and forma¬ 
lin. In each case about per cent, 
is used, mixed in water. Formic acid 
is considered to have excellent preaer- 
j vative qualities with add solutions, 

^ such as fruit juic^, etc. Carbolic 
acid paper is also used to a large extent 
' for wrapping solid substances, such as 
meat. It has an excellent preserva¬ 
tive effect. Take 10 pmi;a of stearine 
and melt this with a gentle heat. 
When melted, stir in 4 parts carbolic 
acid. When this is done, add 10 parts 
melted paraffin wax, and set aside till 
it cools and sets. A portion is then 
melted and applied to the paper with 
a brush. 

Baulin’s and Pasteur’s 
I Pluids, for preserving spcdoma.^ 
Both Pasteur's and Baulin's fluids are 
very diflScult to keep. They are so 
extremely sensitive that the simple 
exposure of the fluids to air for 2 or 8 
days (in a town) is suffident to con¬ 
vert the whole into a ropy mass of 
, mycelium. Then, agdn, starch solu¬ 
tion is not easy to keep for any^ length 
of time. Chemists have, it is true, 
succeeded somewhat the applica¬ 
tion of salt, calcium chloride, and 
other antiseptics; hut these more or 
less interfere with the universal a|^li- 
I cation of starch solution, and could 
I not be used at all with either Pasteur’s 
or Baulin's fluid. Two veart sgo, 
I G. E. Davis devised apian tor keepinf 
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such fluids as are above mentioned, 
and wi^ the result that the remainder 
of a pint of Baulin's fluid made up in 
November, 1878, was as good 4 years 
after as when fiik mixed. The appa* 
ratus consuts of an ordinary glac« 
flask, fitted with an indiarubber stop¬ 
per pierced with two holes, into one 
of which is tightly inserted a tube 
packed with clean cotton wool. Into 
the other hole the shorter limb of a 
glass siphon is inserted, the longer 
limb being closed with a spring clip 
upon a short length ot rubbw-tubing, 
in advance which is a narrow gla^ 
jet. To put the apparatus in working 
ord^, nearly fill the flask with the 
fluid, and t^e out the cotton wool 
from the tubenbove; place over a lamp 
toboil, and, while boiling, open the clip, 
and stop up the open end of the wool 
tube, so that the pressure may drive 
some of the fluid out of the flask. 
Return this ejected fluid to the flask, 
and keep boil^ for 6 minutes, allow¬ 
ing the steam to escape from the open 
wool tube. While steam is thus es- 
ca[^, place a plug about in. in 
depth of ootton wool, and allow the ' 
steun to blow weH through it. After 
1 minute, plug the whole of the tube 
with cotton wool, and withdraw the 
flame. By simply opening tlie clip, a 
su|^^ may now be with^wn with* 
out toe introduction of any atmo- 
q^eric germs into the flask, (* North¬ 
ern Microscoi^t’). 

Skint and Fun.— (1) About 40 
years ago Waterton described 
metood of preparing and preserving 
toe skins of anmuds and Imds. The 
material used was simply mercury 
diloride (omrosive sublimate) dis¬ 
solved xn idoohol to saturation, lliis 
was lulled with a camel-bur brush 
to the mride of the toin, the roots of 
. the prmdpal feathers, and dl parte 
nibj^ to decay. It was stated to give 
a rratarkidfle firmness of attachment 
to If^i^hiers liable to come out, and so 
' defltfy in use that the plumage of the 
most bril]i^<( bummii^-bird was not 
adpled % its l^lication. The corro* 
sipimsto mnst be very finely 


pounded. H^hly rectified spirits of 
wine may be diluted with water equal 
in quantity. Thus, to 1 qt, bottle of 
alcohol add 1 qt. bottle of water. Into 
this put a tablespoonful of oornnive 
sublimate, and nothing more is re¬ 
quired. Birds must be steeped in this 
solution. before they are skinned ; 
quadruple aft^ they bi% tinned, 
tosecte must be steeled after they 
have been dissected. So must ser¬ 
pents. (2) To preserve skins of any 
kind, first stretch them out on a 
board with tacks as soon as taken hx}m 
the body; then-cover tljpm with wood- 
ashes ; lot them remain a fortnight, 
and renew tlie ashes every three days. 
(3) The following soap is recommended 
by Ward, of Lotion : The skins must 
be well sciaped and divested of all fat, 
and well rubbed with the soap : 1 lb. 
yellow soap, 1 oz. lime, 1 oz. camphor, 
1 oz. arsenic, 1 oz. alum; mixed to¬ 
gether. (4) Sublimed s^phur and 
nitrate of potash, of each, 2 <hr. \ bteck 
pepper,camphor, bchlorideof mercury, 
burnt alum, and tobacco, of each, 4 ; 
reduce to a fine powder. ( 6 ) Bitoforide 
of mercury, 1 oz. ; hydrot^oric add, 
3 dr.; m^ylated spirit of wine, add 
to, 2 oz. use it as follows : Pour 
Buffident into a cup, and paint it freely 
on with a brush, especially about the 
cavitiee of the skull, the arms, wings, 
and th^hs. A liberal supply d toe 
powder (No. 4) afterwards to the 
same parte wUl ensure their keedng 
any length of time (that is, il tou Mve 
any doubt about their keeping). H 
you would prefer it, you may use the 
powder alone. 

MoleikvM.—(a) To {x-eserve and 
render the skins of molee soft and 
pliant, soak them for S ot 4 days in 
water which has had oak sapling borik 
bdled in it for 2 or 3 houn. To 3 qt 
water put a good double-handful or 
more of ook-bc^, or, better ttiU, otk* 
^lls, and when this has got 
the mole-skins in, fresh £yed. Toqt 
will dry soft and pliant, and perfeotif 
cured. (4) Skin them nea^, tian 
them in^e out, bang to diy, tsro 
them when diy, and scrape thflBiirito 
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blunt knife, (c) Stretch the skin well 
on A board, with the fur downwardH, 
and keep it in pomUon by nailing it 
with tinned tacks round the edge. 
Then saturate it with spirits of cam¬ 
phor, and rub it in; af^ this, pour 
about a teaspoonful of rum ou, and 
rub this in witlt common yellow soap, 
uid leave it*to dry. In 2 or 3 days 
it will be ready* for taking od, and 
will be found to keep stretch^, though 
limp through the application of the 
soap. They will keep thus for any 
len^h of time in a fairly dry place, 
(d) Nail the fresh skin tightly and 
smoothly again^ a door, keeping the 
skin side out. Next proceed witli a 
bixiad-bladed blunt knife to scrape 
away all loose pieces of Besh and fat; 
then rub in much chalk, and be not 
sparing of labour; when the chalk 
begins to powder and fall off, take the 
sk^ down, fill it with finely-ground 
sdum, wrap it closely together, and 
keep it BO in a dry place for 2 or 3 
days; at the end of that time unfold 
it) sl^e out the alum, and the work 
is over. (<?) Fira^ clean and scrape 
the mole-skins, then rub them over 
witii following mixture: 4 lb. 
white curd soap, 1 lb. arsenic, 1 oz. 
camphor. Cut the soap into thin 
slices, and dissolve in 1 ]:wt water. 
When melted, add the arsenic and 
camphor, stirr^ th^ well together; 
reboff until a tUck paste is attained, 
and pour it into jam while hot. When 
cold, tie it ^ip carefuUy with bladder, 
and it will Keep for a considerable 
time —2 years. 

Skin if Svudl Anmalt.’^a) Take 
the Ain fresh, and immerse it in a 
strong solution of alum and salt. To 
asoerhun when dressed enough, double 
the skin, flesh side outwarm, twi(», 
uid press it firmly between your finger 
uid thumb untu the liquor is well 
pressed out. If, when opened, the 
cre a s e on the skin looks wmte in the 
angle, it is dressed enough. Take it 
out, and immerse it just a minute in 
warm flour and water, and wash out 
the flour under a stream of water. 
When the skin is about half dzy, lay 


it on a flat smooth piece of board, and 
scrape off the flesh with a blunt-edged 
knife, or rub it off with pumice. Your 
skin will then be as mellow as a Dent’s 
kid glove. ( 6 ) The following is Dr. 
Lettsom's recipe for a mixture found 
to answer both for animals in cases, 
and skins in the open air. For birds 
it it equally good and effective: Cor¬ 
rosive sublimate, I lb. ; saltpetre, pre¬ 
pared or burnt, ^ lb.; alum, burnt, 

J lb. ; flowers of sulphur, ^ lb.; cam¬ 
phor, J lb.; black pepper, 1 lb.; 
toba^, ground coarse, 1 lb. Keep 
in glass-stoppered bottle. Give 2 or 
3 good rubbings with it. 

Stoan-skin .—6 oz. arsenic, 3 oz. 
corrosive sublimate, 2 oz. yellow aoap, 

1 oz. camphor, and jjr pint spirits of 
wine. Put all these ingredients in a 
saucepan, which place over a slow fire, 
stirring the mixture briskly till the 
sewral parts ore dissolved and form 
one homogeneous mass. This may be 
poured into a wide-mouthed bottle, 
and allowed to stand till quite cold, 
when it will be r^y for use. Of 
course these quantities may be in¬ 
creased or decreased, according to the 
size of the miimal or bird to be ope¬ 
rated on. If the soap and arsenic are 
left out, it will answer better, as they 
leave it greasy. To be put on with a 
sponge fastened on the end of a stick. 
Use very cautiously ; mark Poison. 

Small Birds. —(a) Small birds may 
be preserved for a considerable- time 
by immersing them in brandy, or first 
runnings of the distillation df rum, 
but it may slightly discolour the 
plumage. After sufficient immerrion, 
thef eathersand limbs mustbe arranged 
as in life, and then slowly dried in an 
oven at moderate heat, (ft) Make on 
indsiou from the breast-bone to the 
vent: with a small piece of wood woik 
the skin from the flesh. When the 
1 ^ is reached, cut through the knee- 
joint, and clear the shwk as far aa 
possible; then wind a bit of cotton¬ 
wool, on which some arsenioal soap has 
been put, round the bone; do the 
same with the other leg. Now divide 
spine from root of tail, taking one zwt 
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to cut too nrar tke tail feathers, or 
they wUi come out. Next skiu the 
wii^ as far as possible and cut off. 
The skin will now be entirely clear of 
the body. The skin must turned 
in^e out, and the neck and skin 
gently pulled in oppc^ite directions till 
the eyeballs are fully exposed. The 
whole of the back of the head may be 
cut off, and the eyes and brains taken 
out, and their pla^s filled with cotton 
wool. The whole skin should be 
rubbed well with areenical soap or 
plain arsenic, and the neck returned 
to its natural position, when, after fill* 
ing the body with a little dry grass or 
weol, the job is done. It is very easy, 
and the s^ of a bird is much tougW 
than one would suppc^, though of 
course they vary, the night*jar being 
very thin, while humming-tHrds are 
fairly tough. AH the apparatus re* 
quired is a sharp knife and a pair of 
sdasors, or, fm* large biids, a strong 
pw of nippers to divide the bon^. 
sird'skins are sent home in barrels 
veiy roughly pack^. 

Btone.~^l) As r^uds stone, 
other, than such specially crystalline 
kinds as granite, marble, porphyry, 
hard limestone, etc.->none of wMch 
is liable to admit acc^ of water from 
its external surface—we very much 
doubt the efficacy of any dressing; 
such, for instance, as what is called 
slioon vumish, or anything of the 
kind. The real and only effective means 
of preventing crumbling, blowing, or 
exfoliation is to make sure that the 
blocks are cut so as to be seated in the 
structure on thcdr natural beds-~that 
is to my, horisontaliy parallel to the 
direction of thdr natu^ fissures and 
lamifue, which, in the roific, keep the 
direetkmof tt^dip. The reason U this: 
water ooming into contact witii the 
external surface of a stone, of which 
the natural fissures are set peapen* 
dioolarly or at a l%h angle, will in* 
evitahly be admitted into those fis* 
Itifes, and it follow them down by 
gcavitati^ and promote the entry m 
Bwre wa^iitftar it until the fissures 
alia ..Jolt If such conditions be 


promptly followed by keen frost, for 
example, the water so admitted is apt 
to be congealed and thus expanded, 
uid then to prise the fomino: asunder, 
and blow out or ejioliate any scale of 
trifling thickness; and so long as the 
fissures are presented externally in 
such directions, no dressing whatever 
wiU effectually potect the stone. 
When, on the other,.hand, the stone is 
laid on its natural bed, and the fissures 
and fomirusare horizontal, all wet falls 
harmlessly down the face of the stone 
(outside). It is never admitted into 
the sutetance; and, what u more, 
most kinds of stone which are subject 
to such accidents, if preserved by 
proper placement from the inward ac« 
cess of water, have a tendency to 
become externally case*hardened in 
course of time, under outward expo* 
sure to the action of air and water, by 
a slow process of normal crystallu»* 
tion, wnich ultimately endows them 
with real duraltility. Design and 
Work.’) 

(2) To Prenerve Sa/nditoM jrtm 
Decay.'—’Brush it over with a solution 
made up of 4 gal. of water in which is 
melted 1 lb. of alum and } lb. of sugar 
of lead. 

(3) TVanipareni Waterproof SoUt‘ 
tion. —cwt. common resin, 1 gal. 
oak ^^mish, 2 gal. coal-tar naphtha, 1 
gal. boiled oil, { lb. tiidced lime. 
Melt the resin in an iren pan, then 
take from tbe fire and idlow to cool a 
little. Now add tbe naphtha, a Uttle 
at the time, stirring to ^ well mixed. 
Next add the lime followed ly the oiL 
Now allow to get cold, then add the 
varnish. Stirring is essential as each 
ingredient is added. The mixtum 
may be used at once; but, if not, H 
sbeuid be k^t airtight to pdreveoit 
thickening, ^ould it thicken it may 
be thinned with more naphtha. Aiply 
the first coat with a brush, aoA 
well rub in to prevent subsequent sno* 
tion. When d^ (in 4 cff 6 hours) give 
another coat with a vamitii brMh. 
If donred astiff qH paint mav be eddsdl 
witii the naphtha (to the muted iitiiO 
to {dve colour. 
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Textile Fabrics. —Sagging for 

ChenUoai4,'-~X patent has l^n taken 
out by Orouchy lor making bagging 
which resists chemical action. The 
bagging is plui^;ed'in the following so¬ 
lution at 142® F. (60° C.), and left for 
an hour:— 


Sulphate of alumina. . 2| lb. 
Water. . ., . . . gal. 
Borate of lime . . . 'l\ lb. 


The borate of lime is added after the 
sulphate of alumina has dissolved in 
the boiling water, and the whole de¬ 
canted when Bailed. After taking 
out of this bath, the textiles are put 
in a second bath, composed of 2} )b, 
resinous soap, and 21 lb, Marseilles 
soap, dissolved in 5^ g^. water and 
carried to the boiling-point. At 
the end of 10 minutes the clotlis are 
allowed to drip, dried, and then re¬ 
washed and dned. Begging mode in 
this way will, it is claimed, resist the 
action of any acids or chemicals put 
into them. (* New York Drug. Circ.’) 

Xrtnen Stuffs and Yams. —Sails, 
ropes, nets, etc., keep much longer 
when they have b^n treated with t^- 
nin. Hence Lebrun recommends the 
following {woc^s for preserving linen 
goods lund yam : 2} lb. good oak-tan 
is boiled for ^ hour in 4^ gal. pure 
running water. After filtering and 
pressing the residue, you get about ! 
3{ gal. tanning liquor. With this the I 
stuffs or yarns are brewed in copper, | 
earthen, or*wooden vessels, but not in 
iron, llie fluid must completely cover 
the stuffs or yams, which should be left : 
in it for 48 hours, and stirred round in 
it from time to time. They are then to 
be taken out, wrung, washed, wrung 
again, and, af^ being dried, they show 
a slight l^ther-like colour, and with¬ 
stand all the effects of damp and the 
action of the weather much better than 
those not so treated. Unbleached 
goods may be treated in this way as 
well as bleached but they must be 
first steeped. Linen goods that are 
already partly decayed may be thus 
protectea from further injuiy. Linen 
goods subjected to this procew fm* 72 


hours have been found unaffected by 
lying spread out for 10 years in a damp 
murky cellar, while untanned goods 
were almcst completely destroy^. 

Wood. —Two conditions of con- 
stmetion are necessary to preserve 
timber from decay—(1) continual 
access of a free current of air, by 
provision of proper ventilation; (2) 
the assured exclusion of wet from 
without. Neither damp nor dry-rot 
will readily attack timber which is so 
placed and protected. What most 
rapidly destroys timber is the alterna¬ 
tion of wetting and drying ; the next 
most frequent cause of decay is the 
generation of fungus by reason of 
total atmospheric stagnation. Another 
point of some importance is to avoid 
seating timber (such as wall-plates, 
joists, girdem, breastsummers, &c.) in 
or abutting immediately upon masonry 
or brickwork which is brin^ laid with 
Portland cement. Immedutely next 
to all such faces or butt-ends of timber, 
the work should be laid with mortar 
made of 1 part (by weight) ground 
quicklime and 3 parts cleanly-sifted 
v^ dry and ground coal cinders ; in¬ 
deed it is best to have the lime uid cin¬ 
ders ground t<^ther, so that they are 
perfectly blended : but it is indispens¬ 
able to use this material at once, as it 
soon slakes from the action of moisture 
! in the air. No dressing whatever wUl 
preserve timber as to which the fore¬ 
going precautions are n^lected. It 
is, nevertheless, a good plan—in having 
a care on these points—to thoroughly 
dress internal limbers, such as girders, 
joists, wall-plates, rafters, window 
and door frames, etc., with a strong 
solution of carbolic acid before build¬ 
ing them in. In sinking timber, as 
posts, in strong argillaceous sdls, 
ring the heels to a height about 6 in. 
above-ground—and all spurs as well— 
is the only means of averting vary 
prompt decay—unless it be % the 
costly precaution of seating the heels 
within pottery pi^ of sufficient 
calibre, and mHng m with smokiiu 
ground quicklime concrete nuzadwi& 
crushed burnt stone. 

2k 
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The durability of wood depends on 
several drcumstancee, some Ming in¬ 
herent to the wood itself, oth^ 
owing to outward conditions. Woody 
itself, is very little affected 
by air or water, but ^veral other 
prinoipiee may ^ present in wood 
which, by entering into decompMition, 
induce a similar state in Uie woody 
fibre; such are albumen, etc., which 
exist in the sap. Resinous bo^es, 
preventing the absorption of water, 
and hj Ming distasteful to most 
insects, act as preservatives ; hence, 
most naturally, resinoizs woods are 
durable. The heart-wood of trees is 
less liable to attacks from insects 
than the outer or splint-wood. Dry 
wood is also but little liable to such 
attacks. Young sappy wood, on the 
other ‘hand, is specially prone to 
attacks from insects. TVees grown in 
cold climates and in poor soils produce 
wood which u, as a rule, more durable 
than that obtained from tritnilar trees 


grown in a wanner, richer, and 
moister soil. Wood felled in winto* 
is more durable than that felled in the 
spring <nr Bummer, probably owing to 
the sap not being so abundant at the 
former epoch. Wood placed in wum 
and mout rituations, especially if 
li^t vid air be excluded, is more 
liable to decay than when placed in 
dxy, cool, and airy positions. Mois¬ 
ture and close atnmsphere favour the 
growth of peculiar fu^ on the wood, 
irinch evmtuaUy &vour the decom¬ 
position of the fibres and the disinte¬ 
gration oi the mass. These fungi are 
gesieraUy the Thetephora domettioa, 
the Boldhu destructor, and the Certdius 
vasUUor. A remedy for tiie ravages 
sfihetsd by these fungoid ^wtbs is 
fbtt&d IB the repeated application of 
acetate of irmi made from wood 
vinegar. As the aap is such cm active 
agent in the ra^ad decay of wood, auy 
means ty its removal can be 
even if only partially, will 
eetidooe jnndi to the preservation of 
toia' woo4f. Sorting in cold water, 
tanBi]^ in iwatm*, -steaming in close 
wjMp, have all been tried, and foui^ 


effective under certain circumstances. 
Drying and charring the external 
portions have ^so-been found effica- 
cioM. To this end the wood k im¬ 
mersed or painted over with tar, 
creosote, (u* simflar bodies, after being 
well kiln-dried; the tar is then lighted 
and allowed to char the wood super¬ 
ficially. When extingulhed, it may 
again be tarred. • 

(1) By causing the root end of 
a freshly-felled tree to stand in a 
solution of sulphate of iron, ka- 
chloride of mercury, sulphate of 
copper, etc.,- these l^^es are sucked 
up into the wood, mid replace the 
sap. This method seems to be the 
one which gives the mMt promising 
results, and wood treated in this 
mann^ with sulphate of iron becomes 
extremely durable. (* Eng. Mech.') 

(2) Inquiries into the causes of decay 
of timber prepared with copper salts 
have been made by H. BotUer, of the 
University of Gl^t. The di^ppear- 
ance of the copper-sulphate may be 
accounted for by the presence of 

(1) iron, (2) certain solutions, (3) 
carbonic acid. The action oi iron had 
been rec<^nised for some time. Bot- 
tier D^ntions an experiment made 
with chips of wood impr^nated with 
solutions of copper-sulphate containing 
sulphate of iron in various proportions, 
and buried in the ground. T^ results ‘ 
showed—(1) that the ferrous sulphate 
had a certain antiseptic action, but 
much weaker than that of the copper ; 

(2) that the duration of woods prepared 
with Buiphato of copper solutions con- 
tuning ferrous sulphates in varying 
proportions was nemly equal, exc^ 
where the ferrous sulp^te was present 
in very large proportion ; (8) that few 
preserving wood, chemkally pore 
copper-smphato offered no advantages 
over common comment sulpfaato* 
The last conclusion is of^ieeed to tb* 
view taken by Bouche^ and othir 
iqieaalists. Bottier edtes, in sopport, 
of his opmions, the observation sf ; 
Layen on an anedent wheel fboad to 
the copper mines of Sio Domingo, to. 
FmiugaL This wbeti wastoa perM 
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state of peservatioD, although it had 
been for 1400 years in water contuning 
not only the B\i]{^tes of copper and 
Iron, but notable quantities of the 
subsulphates of these metals. 

Cert^ salts have an injurious action 
on wood impr^;natedwiw copper-sul¬ 
phate. If chips of wood so prepared 
are placed in*a solution of cluoride of 
lime, carbonate of soda, or carbonate 
of potash, the solutions will be found 
after a while to contain considerable 
quantitiesofcopper-sulphateabstracted 
the wood. This shows that tim¬ 
ber so prepared u un8uite<l for marine 
constructions. lit explains, too, why 
such wood is liable to decay when em¬ 
ployed in tunnels, or in certain soils, 
as those containing much lime. The 
salts (as bicarbonate of lime, etc.) 
present in the water cany off the 
per from the wood, 
n certidn soils carbonic acid will 
also abstract the cop})6r. This may 
be shown by placing clups impr^;nated 
with copper sulphate in aerated water. 

Rottier has endeavoured to prolong 
the duration of the wood by increasing 
the piroportion of metal hxed in the 
ligneoiis fibre. Here it is necessary to 
have recourse to special modes of pro¬ 
cedure, as when the wood is simply 
laid in a solution of the sulphate, the 
proportion of the latter, which be¬ 
comes fixed, is pretty nearly constant 
and very sr^l. He has found also— 

(1) That acetate of copper enables us 
to double tbb quantity of copper fixed. 

(2) Heating the woc4 also augments 
the quantity copper fixed. (3) Cer- 
tUD organic substances have the same 
effect, acting on theligneousfibre much 
in the same way as do mordants in 
dveing processes. The effects of in¬ 
digo and catechu in this respect are 
vqry remarkable. (4) The use of 
onpnunmonium salts permits a much 
Lu^ (Quantity of copper to be intro- 
dum mto tlM wood. Experiments 
with shavings impr^nated m various 
ways, and Imried in a oMspool, proved 
th^ the durahtUty was grater in pro- 
pmtion as tlie amount of copper fixed 
was larger. Acetate of copper and 


indigo are too uncertain for ^neral 
use. The effects of heat are not so 
reliable. Catechu can only be em¬ 
ployed to a limited extent. Cupram- 
monium salts, on the other huid, 
admit of genei^ application, and the 
trifling increase in prime cost would be 
more than compensated hy the lon^ 
duration of the wood. (‘ Bevue Li- 
dust.') 

(3) To cure indpient dry rot.—(o) If 
v^ much infected, remove the tim¬ 
ber, and replace with new. (6) A pure 
solution of corrosive sublimate in water, 
in the proportion of 1 oz. to 1 gal., 
used hot, is considered a v^ effectual 
wash, (c) A solution of sulphate of 
copper, I lb. per gal. of wat^, laid on 
hot. (d) A strong solution of sul¬ 
phate ^ iron; this is not so good as 
sulphate of copper, (e) A strong solu¬ 
tion of sulphates of iron and copper in 
equ^ parts, ^ lb. of the sulphates to 
11 gal. water. (/) Psuaffin oil, the 
commonest and cheapest naphtha and 
oil, or a little resinous matter dissolved 
and mixed with oil, will stay the wet 
rot. (g) Remove tiie parts affected, 
and wash with dilute sulphuric add 
the remaining woodwork. (A) IHs- 
solve 1 lb. sulphate of copper in 1 gtil. 
boiling water, then add lb. sul¬ 
phuric acid in 6 gal. of water and 
apply hot. The best preservative 
against dry rot, accord^ to tiw 
American ‘Joiui^ of Fhamacy,’ is 
the following: 1 part oil of cassia, 1 
wood tar, and 1 train-oil; apply 3 
coats on the reverse sides, and on tiw 
en^ oi planks, floors, etc. In ^ 
probability oil of cassia plays the diisf 
role as preservative. 

(4) appears to be 
one of the moat successful means ^ 
adopted feu* preserving wood from ^ 
rot, and even wet rot, or tiie attacks 
of the white wt and Teredo navalit. 
It consists in impr^nating the sub¬ 
stance of the wood with the oil of tsr 
called ereoeotey which the sm« 
monia has bew enelled, the e ffe ct 
being to coagulate tixo albumen, and 
ther^y prevent its decompodtion, 
also to fill the pores cd the wm with 

2 H 2 
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a bituminous substance that excludes 
botb air and moisture, and which is 
noxious to the lower forms o£ animal 
and vegetable life. In adopting this 
process, all moisture should be dried 
out of the pores of the timber. Fir 
or pine, while warm from the drying- 
house, may be immersed at once in an 
open tank containing hot creosote oil, 
when it will absorb about 8 or 9 lb. 
per cub. ft. For woods, and soft 
woods which are required to absorb 
more than 8 or 9 lb. of creosote per 
cub. ft., rire timber should lie pla^ 
in an iron cylind^ with closed ends, 
and the creosote, which should be 
heated to a temperature of about 
120° F. (49° C.), forced in with a pres¬ 
sure of 170 lb. to the sq. in. The 
heat must be kept up until the process 
is complete, to prevent the creosote 
from crystalliring in the pores of the 
wood. By this means the soft^ woods 
wi^ easily absorb 10 to 12 lb. of the 
per cub. ft. The most eflective 
method, however, is to exhaust the 
air from the cylinder after the timber 
is inserted, then to allow the oil to 
flow in, and when the cylinder is full 
to use a force-pQmp, with a pressure 
of 150 to 200 lb. per sq. in., until the 
wood has absorbed the requisite quan- 
ti^ of oil, as indicated by a gauge 
wb^ should be fitted to the reservoir 
taidc. Tlie oil is usually heated ly 
emls of inpes placed in tne reservoir, 
through which a current of steam is 
pMsea. The quantity of creosote oU 
recommended to be forced into the 
wood is, for railway sleepers, tel^raph 
poles, and other purpose on land, 8 to 
10 lb. per ottb. n .; for piles, Jettira, 
and otW marine works, 12 lb. Into 
oak and other hard woods it is diffi¬ 
cult to force, even with the greatest 
preasure, more than 2 or 3 lb. of 
(6) The value of creosote as a wood 
pwaervar ia gmerally reoogniaed, but 
thi direct injection requires great 
(^uantitiea of heavy oil, a^ a desicca- 
uoB d the injeotod pores. The high 
bodiag-^pdot d neoeote does not per¬ 
mit its empbymmit in TOpour. Blythe 
((urmed the^^M d latumting a jet d 


steam with creosote in minute division, 
forming, so to speak, a gaseous emul¬ 
sion. The apparatus comprises a high- 
pressure steam-boiler ; another boiler 
containing creosote, in which the steam 
is saturate; a vat, filled with creosote, 
to be pumped into the boiler ; sheet- 
iron cylinders, for the nieces which 
i are to be injocte<l; and*^a system of 
; tubing connecting tiie sevei^ parts. 

In this way Blythe completely fills the 
j heart of oak, pine, or red l^ech; he 
uses 4 to 6 lb. of creosote for a cross¬ 
tie, aud 4 lb. of brown pbenic acid per 
cub. yd. of satumti^ wood or cross¬ 
ties. The ap^iamtus can prepare 500 
ties per day. The wood comes out 
softened, so that it can readily be bent 
or shaped, but it rapidly hardens. At 
first it shrinks, but, after a few weeks 
it becomes seasoned, and resists the 
influences of moisture. Finally, the 
fibres are greatly strengiheoed. 

(6) Kniff employs the following 


: used in mines hy a con^mnation of creo- 
; sote and soda: An iron basin, 4 in* 

I thick, about ft. deep, and 4 ft. in 
; dimeter, is su^ in the ground rather 
more thim half its depth. By the side, 

I and with its rim below the Wttom of 
the first basin, u a second, not ouite 
half its sue. A third basin, aiout 
, mid-way between the otiur two in 
size, stands with its lower ed^ rather 
1 hightar than the upper rim of the first 
ba^. This first one is provided with 
1 a cover, half of which is Itcrewed on, 
the other half may be opened or shut 
close. Above the bottom it has a 
sieve-bottom of wire-gause, and at the 
bottom a discharge-cock. Moreover, 
a pipe goes to bottom, through 
steam can be directly convey^. 
From beneath the upper edge a fnpe 
pas^ over the edge mto the seooM 
basin. In the second basin is a hand 
forcing-pump, fm* pumping the tm-* 
pregnatmg fluid into the ^rd basim 
whi^ is fumitiied with a ditohaiy* 
cock. The operaticm is as follows: 
The pieces of wood to be im)pregiwted 
are cut to the suitable le^hs required 
tor domr-posts, lintela, pi^ eto.| and 
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plm’ctl j>er|>ciMUoulftrly, as closely as 
j) 08 flible together in the first basin, the 
covOT of which is then closed. It is 
not necessary that the cover should be 
ak'tight. Meanwhile, the third basin 
has b^n filled with creosote soda-lye, 
either directly or out of the second 
basin, hy tyeana of the hand-pump. 
The lye zh then lulinittcd into the first 
basin till it is atxzut ^ full, and then 
steam is conveyed directly through the 
pipt* mentioned Iteforc to tlie lye. Tlie 
fluid gnuluully hegiiix to IkuI, while it 
is increorted }>y the wndensation water 
of the steam, veliich jamrs in, and at 
last logins to How away through the 
pipe which ]MisHfK<>\ur the edge of the 
second iHisin. The steam is then 
turned off, and the wood may be left j 
to Ixdl for some time in the lye. 
Wlieii at lust the lye has been ^s- 
chargwl, und the wjhmI been acted upon 
by dii’ect steam, the cover of the basin 
is o]H3ii©d, and the impregnated wood 
removed. Although w<hkI treated in 
this way is penetrated with the im¬ 
pregnating fluid only to the depth of 
^ to I in. it has been foun<l perfectly 
unim] aired after years in districts 
where wood not so treated rots and 
becomes unfit for use after 9 or 12 
montlis. Above ground, and in pl^s 
where there is no danger of fire, it is 
sufficient to pour creosote-oil over the 
wood. In a few days the wood will 
he sufficiently penetrated to with¬ 
stand th^ action of the weather. 
(‘ Stummer's Ingenieur ’). 

(7) /J.—This conwsts in 

imprwnating the timber with a solu¬ 
tion of 1 02 . copper sulplzate to 100 of 
water, as follows: A water-tight cap 
is ples^ed on one end of the log to be 
saturated, and the solution is intro¬ 
duced within it by a flezdble tube. 

pressure require, not being more 
flinn 15 to 20 lb. on the in., may 
be obtMned by simply raising the tank 
to a height of SO or 40 ft. from the 
ground. On tins pressure being ap¬ 
plied, the sap runs in a stream from 
the opposite end of the 1<«. A piece 
of p*ussiBte of potash rubbed on 
eiM of the log wul show if the solution 


has penetrated the entire iei^h <»* 
not, for on coming in contact with the 
sulphate of copper, it leaves a deep 
brown mark on the wood. Margary 
in his process also used sulphate of 
copper in the proportion of 1 lb. of 
the salt to 8 gd. water, in which the 
wood was merely steeps until tho¬ 
roughly saturated, which was sup¬ 
pose to take 2 days for every inch in 
the thickness of the wood. Boucherie 
also U8e<l the impure pyrolignite of 
iron, which was found not only to 
preserve the wood from decay, Imt 
also to liarden it. 

(8) Bumcttizing.’-^k solution of 
1 lb. chloride of zinc to 4 gal. water 
for timber, and 1 lb. to 5 gal. for can¬ 
vas, corda^, etc., in a wooden tank. 
These were tlie proportions originallv 
specified; I lb. of tlie salt to 9 or 10 gal. 
water are now more frequently used. 
'Kmber requii’cs to be immereed for 
about 2 days foi- each inch in thick¬ 
ness, and aftern'ards taken out and 
left to dry for about 14 to 90 days. 
Canvivs, ropes, etc., require to be im¬ 
mersed ill the solution for about 48 
hours, then taken out and dried. The 
process on wood may be more ex¬ 
peditiously performed by foroing the 
solution into the pores with a pres¬ 
sure of 150 lb. to the sq. in. The 
advantt^ of this process is that it 
renders the material to which it is ap¬ 
plied incombustible. 

(9) Ji(Abin’s Prooesi. —The appa¬ 
ratus use<l consists of a retort or still, 
in wliick resin, coal tor, or other 
oleaginous substances, together with 
water, ore placed in order to suli^eot 
them to the action of heat. 51re being 
applied beneath the retort containing 
the coal tar, etc., ole^iious v^ur 
commences to rise,and pass out through 
a connecting pipe into a large iron 

or chamber containing the timber, etc., 
to be operated upon. The heat acts 
at once on the wood, causing the si^ 
; to flow frm every pore, whi^, rising 
! in the form of sWm, condense on 
' the bodyof^e chamber, and discharges 
I through an escape pipe in the Iqiw 
I part. In this proem a temperature 
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of 212*^ to 250° F. 10 Bufficient to 
remove the surface moisture from the 
wood ; but after tiiis, the temperature 
should he raised to 300° or more, in 
order to completely saturate and per¬ 
meate the body of the wood with the 
antiseptic vapours and heavier products 
of the dieti^tion. The hot vapour 
coagulates the albumen of the wood, 
and opens the pores, so that a large 
portion of the oily pr^uct or creosote 
is admitted \ the contraction resulting 
from the coolix^ process hermetically 
seals them, and decay seems to be 
almost impossible. There is a man¬ 
hole in the retort, used to change or 
clean out the contents ; and the wood 
ohfunber is furnished with doors made 
perfectly tight. The whole operation 
is completed in lees than one hour. 

(10) Kyanieif ^.—^The timber is im- 
moeed in a saturated solution of cor¬ 
rosive sublimate (bichloride of mer- 
ouiy) in a wooden tank, put t<^ether 
so tlut no metal of any kmd can come 
in contact with the solution. 1 lb. 
corrosive sublimate to 10 gal. water 
is used when a maximum strength is 
required, and 1 Ib. to 15 gal. when a 
minimum, accenting to the porosity 
of the timber; with the latter propor- 
t^n, 1^ lb. will be sufficient for a load 
of timber of 50 cob. ft. OoiroBive 
sublimate dissolves best in tejHd water. 
The time required to saturate the 
timber depends on its thickness *, 24 
hours are usually allowed for each inch 
in thickness for boards and small tim¬ 
ber; lazge timber requires 2 to 3 
we^. 

(11) /’ayn^#.~~Impregi»ting the 
wc^ while in a vacuum, with a stroi^ 
section cA sulphate of iron, and after- 
.ihurds loroiDg into the timber a solution 
of sulphate of lime, or any of theidka- 
line carbonates, such as carbonate of 

by which means the oiide of irmi 
beemoes iiuoluble. The wood is also 
‘ rettdered inoombustible lathis |»oc88b. 

(12) 2b Pretervt Woo^^oorkt that are 

to Ikmp.-^a) For thoee of 
an qiteBitive nature, such as bridges, 

‘ «te. RoOfliBdeni lor the pre- 
i#«alidiKif^i^aluioeaaadfloodgB^, , 


drawbric^es and othw huge beams of 
timber exposed to the sun constant 
changes of the atmosphere, a certain 
mixture of pitch and tar, upon which 
they strew small pieces of shell broken 
finely—fdmost to a powder—and mixed 
with sea-sand, and the scales of iron, 
small and sifted, which ancrusts and 
preserves it effectually. (6) A paint 
composed of subsulphate of iron (the 
refuse of the copperas pans), ground 
up with any common oil and tinned 
with coal-tar oil, having a little pitch 
dissolved in it, is flexible, and imper¬ 
vious to moisture. * (o) Linseed-oil 
and tar, in equtd parts, well boiled 
ti^ther, and used while boiUng, rubbed 
plentifully over tlie work while hot, 
after being scorched all over by wood 
burnt under it, strikes ^ in. or more 
into the wood, closes the pores, and 
makes it hard and durable either under 
or out of water, (d) Fcm* fences and 
similar works, a coating of ooal-tu*, 
sanded over ; or boil togetiier 1 gal. 
coal-tarand 2^ lb. white copperas, and 
lay it on hot. 

(13) To PretfcrU Worm in TiPtber. 
(a) Anointing with an oil produced by 
the immersion of sulphur in aquafortis 
(nitric ackl) distillea to dryness, and 
expo^ to dissolve in the air. (6) 
Soaking in m inhudon of quassia ren¬ 
ders the wood bitter, (e) Oeosotii^ 
timber, if the smell is not objeotiem- 
able, (^ Anmnting the timbtf with 
oil of spike, juniper, or turpentine, is 
efficacious in some d^;ree. (e) For 
small articles, co\'er freriy with copal 
varnish in linseed-oil. 

(14) To Prevent Worm in Marine 
Bvildiny.—(a) A mixture of lime, 
sulphur, and colocynth with pitoh. 
(5) Saturating the pores with oom-tar, 
either alone or after a solution of 
corrosive sublimate has beeci soiAed 
and dried into the wood, (e) Sheetik- 
ing with thin copper over t«tr^ ffitt 
is esteemed the DMt protection for the 
bottoms of ships foraU marine 

the joints sltould be sti^pped 
tarredoakum. (d)Studdingtbepirt* 
under water with short 
nails. * 
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(16) To Destroy Worms in Carvings. 

(а) FuxQ%ate the ^wood with benzine. 

(б) Saturate the wood with a strong 
solution of oorrosiTe sublimate; u 
used for carvings, the colour should 
be restored by ammonia, and then by 
a weak solution of hydrochloric acid ; 
the holes ma^r be stopped up with gum 
and gektine, an(^ a varnish of resin 
dissolved in spirits of wine should 
oiterwanls be applied to the surface, 
(e) Whale-oil and poisonous ointments 
have been found of service. The wood 
should be carefully brushed before 
being operated upon. 

(16) To destroy anis and insects in 
wood. —(a) Corrosive sublimate is an 
effectual poison to them. (6) Oils, 
especially essential oils, are go^ pre¬ 
ventives. (o) Cajeput-oil has l^en 
proved effectxul for destroying the red 
ant. id) Payne’s, Bethell’s and Bur¬ 
nett’s processen are said to be proof 
against the wdiite ant of India, (c) 
I^t the parts with pounded quick¬ 
lime, and then water them with am- 
moniacal liquor of gas-works, when 
the ammonia will 1^ instantly dis¬ 
engaged by the quick-lime, and tliis | 
is destructive to insect life. (/) For 
the black ant, use powdered borax; <or 
smear the parts frequented by them 
with petroleum oil; or syringe their 
nests with fluoric acid or spirits of tar, 
to be done with a leaden syringe; or 
pour down the holes boiling water to 
destroy thpir nests, and then stop up 
the holes with cement* Ants dislike 
arsenic, camphor, and creosote. (Brit¬ 
ton.) 

(17) Nicholson, noting that rulway 
sleepers lying on ^und which had 
fmmerly been the of a salt lake, 
in Nebn^a, retained their power to 
rMBSt decay for an unusmdly long 

od, and showed an excess of alka- 
sfdts in their ash, suggests that 
here is a ohet^ and effective preserva¬ 
tive. 

(16) Lostal, a French railway con- 
tmeten*, recommends the use of quick¬ 
lime for preserving timber. He puts 
the pluiks in tanks and covers them 
with quid^Ume, which is gradually 


slaked with water, ’^mber, such as is 
used in mines, takes about a week to 
become thoroughly impregnated. The 
wood acquires a remarkable hardness 
mid toughness, and, it is said, will 
never rot. Be^hwood has been pre¬ 
pared in thk way for hammers and 
other tools in several ironworks, and 
is reported to have been as bard as 
oak, without losing its peculiar elas¬ 
ticity. 

(Id) Wood will be effectually pre¬ 
served from the action of the air u it 
is covered 1^ a paint-brush with a 
solution of persulphate of iron, mark¬ 
ing 2° to 2^® B. The blue tint which 
is develops by drying chai^^ to 
brown when a coat of linseed-oil is 
laid on. (* Revue Indust.’) 

(20) For the purpose of preserving 
timber for mines, Koug packs the 
timber, cut in proper len^hs, in a 
vertical position in an iron reservoir, 
provided with a ti^bt-fittii^ cover. 
The vessel is then filled to al^t | of 
its capacity with a solution of the car- 
bolate of soda. Into this be leads lira 

; steam, which speedily brings the 
liquid to the boiling-point. The 
access of the steam is continued until, 
by its gradual condensation, it has 
filled the vessel to its full capacity. 
The wood Is then allowed to remain 
in the hot liquid some hours; this is 
drawn off, and the wood wa^ed off 
with a dry steam jet. 

(21) Hock di^lvee parafSn in 
ligroin, so-called petroleum ether, 
kerosene, or other convenient sub¬ 
stances, and immerses the wood to be 
preserved in the solution, ou« being 
taken that the wood is as dry as possi¬ 
ble. After impregnation, the satu¬ 
rate wood is heate in a large retort 
provided with a conden^ arrange¬ 
ment, whOTeby the volatile solvent & 
expelled and condensed for use over 
again, whilst the paraffin is left in the 
pores of Uie timber. Crude paraffin 
(containing much liquid Iqrdroowbons) 
may be employed. 

(22) Jacques first impregnates the 
timber thoroughly wifti a simple solu- 

I tion of' soap mixed an acid—^pre- 
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ferably phenic add. This causes the 
fortoatioQ in a few days, within the 
wood, of a fatty acid, which is insolu* 
Ue in water, and impregnates the re¬ 
motest fibres. The reaction of the 
add on the soap does not take place 
until a portion of the water has evapo¬ 
rated. It is cMmed that more per¬ 
fect impn^nation can be had in this 
way than with creosote, and there is 
no danger of the washing out of the 
preservative from the exposed surfaces, 
as when sulphate of copper is used. 
The Government commission on tech¬ 
nical railroad operation in FVance is 
said to favour this process. 

(23) Card impregnates the wood 
with a solution of zinc clUoride, or 
other antiseptic soluble minend 
then dries the outer layers of the wood 
by heated air currents, and finally 
saturates with hot creosote-oil. The 
0 * 606010-011 is to prevent the soluble 
antiseptic from being washed out. 

(24) Richard uses common salt, in a 
chemically pure crystallised form, as 
the most efficacious preservative of 
timb^. In combination with alum, 
absolute incombustibility, it is said, 
can be ensured by its use. (‘ Revue 
Indust.') 

(25) The well-known methods of 
preserving posts and wood which are 
partly embedded in the earth, by char¬ 
ring and coating with tar, are only 
effective when both uo applied. 
Should the poles only be (diarred, with¬ 
out the subsequent treatment with 
tar, the (ffiarct^ formation on the sur¬ 
face would act as an absorber of the 
moisture, and, if anything, only hasten 
the decay. By applying a coating of 
Ur witimut previotisly charring, the 
tar would <mly form a casing about the 

^ wood, ncn* would it penetrate to the 
depth which the absorbing properties 
of the charooided surface would ensure. 
Wood that is exposed to the action (ff 
water, or let into the ground should 
first oe (diarred, «id then before it 
^ entirely cooled, be treated with tar 
oil the wo(^ is tiKVOughly impregnated. 

' 'TW hoetic acid and oils contained in 
the 4Brare evaptHuted by the beat, and 


only the reain is left behind, which 
penetrates the pores of the and 
forms an airtight aful waterproof en¬ 
velope. It is importuit to impregnate 
the pules a little above the line of ex- 
posuie, for here it is that the action 
of decay affects the wood fint, and 
where the break always occurs when 
removed from the earth or strained in 
testing. (* Ind. Bliitt.’) 

(26) Lttch tekes 1 lb. arsenious acid 
and dissolves it in 4 gal. water; to this 
he adds 1 lb. carbonate of ao^, stir¬ 
ring the mixture till it is thoroughly 
dissolved. In a serrate vessel he 
makes a solutio i of 16 lb. sulphate of 
copper in 16 gal. water, mixes the 
solutiona ti^tlier, and places them in 
a wooden or a lead-lined vat. The tim¬ 
ber is placed in this bath, and the 
solution heated by means of steam to 
the boiling-point. A few hours' soak¬ 
ing is said to be sufficient, but when 
heat is not applied the wo^ must re¬ 
main for at least 2 or 3 days. These 
solutions are applicable to wood that 
is already in permanent position, as 
tel^^ph-poles, fences, and gates. In 
these and similar cases one solution 
should be painted on and allowed to 
dry before the other is applied. V^en 
possible, they should be Wd on hot. 

(27) Mtv^rrCt procesr, so &r as oak 
is conoemed, consists simply in boiling 
the wood in a solution of galio-tannic 
acid, the proportions of the respective 
ingredients teing apparently immate- 
rim. The result is Uie fol-mation of 
on insoluble substance in the pores of 
the wood. One solution only is neces¬ 
sary for oak, on account of the tannin 
naturally present in that wood, the 
endurance of which in moist situations 
is proverbial. A consideration of this 
fact led Hatzfeld to try the effect of 
impregnating timber with tanmn, axid 
afterwards with acetate of iron, a pro¬ 
cess which is both cheap ^d useful, 
and which is at present being tested ^ 
a telegraph company in France. 

(28) Posts and pier-jnles can be ren¬ 

dered nearly indestructible by boribg 
one or more holes, larger or smaller, In 
the centre of tiU the whole 
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leoigth if dedrable; then fill with boil' 
ing coal-tar and. close the aperture 
with a long taper wedge, well driven 
home, whi(£ will give pressure to force 
the antiseptic into the inner heut S 
pores of the mould. Were pc^ts thus 
preserved, and the exterior surface ' 
dressed with resin-vamish, they would j 
last for centurieS' Wood exposed to 
ur should not be dressed with coal- 
tar, but Stockholm tar or resinous 
varnish ; the former will rot the fibres 
when exposed to sun and air. Mark 
the posts at 6 or 8 in. above the depth 
they are to be placed in the earth, and 
bore the hole up to the uuirk. Tlien 
fill ill with boiling coal-tar, plug up the 
hole, and the l^e of the {xist will 
outlast the upper pai^t. The writer 
has also had occasion to stand posts 
under fioor joists, as a support, when, 
by making a clay puddl^ hole, and 
pouring into it a gallon of boiling coal- 
tar as a bed for the posts to stand in, 
they would never decay. (‘Eng.Mech.’) 

(29) Paulet compares the relative 
advantages of copper sulphate and 
creosote. As regairis the former pre¬ 
servative, this s^t is poisonous to the 
vegetable and animU parasites which 
appear at the beginning of all oi^anic 
decomposition. The quantity of salts 
of copper should be excessive when 
the wo^ is intended to be immersed 
in water or buried in a moist soil, 
because the water dissolves this salt 
riowly ; and since sea-water enters 
into combination with it still more 
rapidly, it should be excluded from use 
for wood used in the sea. There is, in 
wood impregnated with the salts of 
copper, a portion of the sulphate 
oloaely unit^ with the ligneous tissue, 
utd another portion in excess remain¬ 
ing free. The latter porUou dissolves 
fint, and, carried off by the exterior 
fludu, onlv retards the loss of the 
OMitallic salt oomldned with the wood; 
but this combination itself, although 
more stable, does not escape removal, 
h^ng accelerated or retard^ according 
td we rapidity and ease with which 
the dissolving Hquid is renewed. On 
the oonbiuyr, the quandtj of metallic 


salts should be dimmished in wood 
intended feu* (instructions in the open 
air, in order to prevent the mechanical 
effect of intra-vascular crystallisations. 
As r^rds creosote-oil, it is beyond 
doubt that the petroleum products, 
containing phenic acid, are preferab^ 
to the metallic salts for wood exp(»ed 
I to sea-water, because naphthalene, 

^ and especially phemc acid, exert an 
: antiseptic action, coagulate the albu- 
! men, and thus obstruct the circulation 
t of the sap, or blood of parasites. The 
< volatility and the solubility of these 
j preservative agents would render their 
' antiseptic action temporaiy only, if 
I the more fixed and thicker oils which 
accomiiany them did not enclose and 
retain the preceding substances, at the 
same time obstructing all the pores of 
j the wood and rendering diffi^t the 
' access of dissolving liqui(js and destruc¬ 
tive gases. On the other hand, grave 
objections have been raised, from a 
practical point of view, either because 
of the restricted production of these 
oils, which is not sufficient for a 
general use of them, or because the 
wood thus impregnated offers great 
danger from fire, this wood, once on 
fire, being unextinguishable; on the 
other band, sulphate of copper, like 
all metallic salts, renders wo^ unin¬ 
flammable. (* P^t. Mag. ’) 

(30) Zinc Creosote Process .—^An 
interesting ac(x>unt of this process iai: 

^ preserving wood was given in a paper 
i read before the Western Sexfiety of 
I Engineers, Chicago. Dead (^ and 
! (fliloride of sine bring the active a^nts 
employed. It is specially suitable for 
railway sleepers, IMdge timb^, and 
for situatioDB where wood is exposed 
to any great degree of moisture. The 
timbw is firat of aU steamed in a 
vacuum ; the oil is then injected into 
the cylinder in which the wood is 
placed; after which the chloride 
zinc is applied by pressure. It is sud 
that the (lil penetrates the pores of the 
wood to a certrin extent, and the 
(ddoride of rino goes to those porUoxw 
unreaohed bv the oil. 

(81) Ctefosn Zoirf*.-—The following 
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method of presemng garden labels is 
recommended in a ^rman paper: 
Thoroughly soak them in a strong 
solution of copperas (sulphate of iron), 
then, after being dried, lay them in 
lime-water. This causes the formation 
in the wood sulphate of lime, a 
very insoluble salt. The rapid de¬ 
struction of labels by exposure to the 
weather is thiu, it is said, prevented. 
Bast, mats, twine, and other sub- 
stan^ used in tying up, or covering 
tiees and plants, when treated in the 
same manner, are similarly preserved. 
At a recent meeting a hcniicuitural 
society in Berlin, wooden labels treated 
thus were exhibited, and although 
they had been continuaUy exposed for 
2 years, they were apparently in no 
way afl^ted. 

xea«t.-^l) The thick portion of 
the yeast is ^ed into a champagne 
bottle, and on top of it is poured al^t 
^ in. of olive-oil. The bottle is then 
closed ty tying a bladder over its top, 
and in order to protect it explo¬ 
sion a pin is put through the l^adder. 
So the yeast will keep well for a long 
time if stored in a cold pla(^. (2) 
Yeast, if mixed with about | pure 
gfyoerine, also keeps well for some 
time ifin a cool place. ('C!bem. Rev.') 
(S) The raw yeast is cm^fuUy washed 
irith cold water, i^terwards the greater 
part of the water is removed by pres¬ 
sure ; a further proportion is got rB 
of by means of a oentrifug^ apparatus. 
But as the yeast cannot be got per¬ 
fectly dry in this way, it is afterwards 
{^arad for that purpose in cm appa¬ 
ratus in which a vacuum, or rarefaction 
. of the air nearly ai^iroaching a vacuum, 

* can be obtaizuxl. In this chamber, 
the mdsture, still corniced with the 
yeast, evaporates at a very low degree 
of heat, and the vaTOur formed is im¬ 
mediate absOTbed ly bygroecoj^ 
suhstonoee hitroduoed for the purp^ 
'T-as tor example, chloride of lune. 
^TheysMt is 6naUy exposed to a cur- 
mnb ^ afar in its ordinary state or 


or esfboBio acdd gas, accord¬ 
ing to the pv^taiHii^ temperature mid 
nta^il&rcitnrtaaoaa. Through theee 


manipulations a perfectly dry powdo* 
is finally obtain^, which, beii^ her¬ 
metically B^ed in glass or tin cases, 
will keep perfectly well for several 
months. When required to be used, 
the powder is mixed with water to the 
consistence of a thin past^ which acts 
in the i^ame way as nesh yeast. 
(Jeversen and Boldt.) 
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Printers’ Rollers. 

These consist of a mixture of glue 
and treacle, and it is usually con¬ 
sidered that the more treacle ^lat 
can be used, consistent with its pro¬ 
ducing a r^er of sufficient stifEhess, 
the letter; an<?, water having to be 
us^ to dissolve the glue, less 
water in the composition the better. 

(a) Summer use, lb. best glue 
and 4 lb. treacle; winter use, 1 lb. 
best glue and 4Jb. treacle. Soak the 
glue about 1} hour if thick, if thin 1 
hour. Take it out of the water, lay it 
on a board until next day, then melt 
down in proper melting pot, or put it 
in a saucepan and place it in another 
containing water. Do not let the water 
run over into the glue; one great 
secret in roller casting is to have as 
little water in the glue as i^ible. 
Add treacle as above, let boil once, 
then keep it just under boiling point 
until cooked, which takes about 2 
hours, more or loss; pour out into 
moulds, well cleaned and greased; if 
the composition is left too long on the 
6re it will get thick and s^il. The 
above is sufficient for an 18-in. roller ; 
other sizes in proportion. 

(b) To 8 lb. transparent glue add as 
much rain or river water as will just 
cover it, and occasionally stir it during 
7 (M* 8 hours. After standing for 24 
hours, and all the water is absorbed, 
submit it to the action of beat in a 
water bath, that is, surrounded by 
water, as glue is generally heated, and 
the ^ue will soon be dissolved. Re¬ 
move it from the fire as soon as froth 
is seen to rise, and mix with it 7 lb. * 
moliuwes, which has been previous^ 
twdft tolerably hot; stir the compc»i- 
tkm well together in the water bath 
over the fiire, but without suffering it 
to boil. Aitw being thus exposed to 
the beat for half an hour, and ^- 
ouently well srirred, it should be with- 
mwn fnNn over the fire and allowed 
to oool for a short time, prerious to 
pouring it into a cylin^cal mould 


made of tin, tinned sheet iron, or 
copper, having a wooden (g^linder pre¬ 
viously supported in its centre 
means of its end {nvots or gudgeom. 
After remaning in the moudd at 
least 8-10 hours in winter, and a longer 
time in summer, the roUer is to be 
taken out of the mould by means of a 
cord fastened to one of the gudgeons, 
and passed over a 6t3X)ng pulley fixed 
to the ceilmg; but care must always 
be taken that the cylinder is drawn out 
slowly from the mould. Old rollers 
are recast in the same manner, first 
taking care to wash them with a strong 
alkaline lye, and adding a small quan¬ 
tity of water and molasses. The best 
m^e, however, of making use of ^ 
old composition, is ly mixing it with 
some new, made of 2 lb. glue and 4 lb. 
molasses. 

(c) The following are a few recipes 
from vmous authoriti^ : (1) 1 lb. of 
good glue is carefully softened as 
already described, then the water is 
pourm off. Melt the glue in a water 
bath, and add 2 lb. treacle or American 
honey. (2) 4 lb. good glue soaked in 
plenty of water for half an hour, pour 
off water, and let the glue stand until 
softened through. Melt with gentle 
heat, then add ^ gal. of sugarbouse 
molasses. Boil for one hour. Do not 
boil too much or the molasses may 
partly crystallise and so lc»e its power 
of suction. This is for summer. In 
winter, halve the quantity of glue. 
(3) Treacle 6 lb., glue 4 lb., Puis 
wUte^lb. (4)Glue51b., sugu-filb., 
glycenne 6 lb. (5) Before casting a 
roller see the mould is quite clean and 
then oO every part wi^ a swab, but 
not excessively. (6) When rollers are 
being put away they should not be 
washed; the ink on toem is a protect 
tion from the air. Washing should 
be done about half an hour before ose- 
(T) When re-casting add a little treade 
to the composition. 
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Pulley Blocks and 
Tackle. 

(See also Tying and Splicing.) 

If a single sheaved pulley-block be 
used for msing a weight or object by 
means of a rope (pass^ over the 
sheave of the block) a certain advan¬ 
tage may be obtain^ by the conveni¬ 
ence of this arrangement, but there 
will be no gun in power and therefore 
a man can raise no more by this means 
than he could lift direct, if it were 
equally convenient to do so. By a 
proper urangement of two or more 
pulleys, however, power may not only 
be transmitted but also concentrated^ 
and it is this fact that makes the 
pulley block so useful a factor in 
meclmni(». It is posable therefore, 
by the use of blocks to efiect a gun in 
power, but to do this there must be a 
loss of time. In other words the 
greater the weight that can be raised 
by a certain expenditure of power the 
slower the weight will rise. 

Blocks are n^e sometime of wood 
frames with a rope “strop” and 
thimble eye. The sheaves are usually 
Inass, running on a vrrought-iron 
centre-(W, which passes through the 
jhnme and sheaves. For mechanical 
purposes they are more usually made 
with light steel or sheet-iron plates for 
the8ldes,Btrengthenedbywrought-iron 
links, where the strain is most direct. 
The suspending hooks are connected 
by a strong cross-bar to the side links, 
are capable of being easily moved 
either round their own axis, or through 
an angle of 90*^ degrees on each side. 
Blocks are called single, double, or 
treble, according to the number of 
sheaves whmb revolve on the centre- 
pin. Snatch, or leading blocks, are 
tingle with an opening on one side to 
ad^t a r<^ without passiiig its end 
through, 

Ji ^nwle “ tackle ” oonsiste of one 
or more mocks rove with a single rope 
or. “ faB,**. When a tadde is in use. 
one soft olt the Mi is made fast, and 


the other is hauled upon. The fixed 
end is called the “ standing eiul," the 
other the “ running end. Kach part 
of the rope centred between the 
blocks or between either extremity and 
a block, is called a return of the fall. 
To overhaul a tackle is to separate the 
blocks. This should alwi^'s be done 
from the standing, a^d not from the 
movable block: to round in is to bring 
the blocks closer together by hauling 
on the frU. When a rope is passed 
through the sheaves of a block, it is 
bent to a curve suiting the radius of 
each sheave passed over. The sheaves 
should be exactly the same diameter in 
each pair of blocks working together. 
Owing to the stiffness of the rope, and 
friction of sheaves on the pin, the 
theoretical power is considerably re¬ 
duced. The weight any system of 
blocks will lift is found by multiplyii^ 
the power 1^ the number of ropes 
attached to tlie movable block, in¬ 
cluding the atonding end if fixed to it. 
For example,fcuppose we have 3 sheaves 
in use in each block, then tlie additional 
power acquired would be (theoreti¬ 
cally) 6. The average idditional 
power required for each sheave tooom- 
pensate for friction is found to be 
about roughly 10 per cent, ^th 3 
sheaves in use this would be 10 X 3, 
or 30 per cent. Therefore, to raise a 
a weight of one ton, a power of 

+ 1-3 lb. = 970 lb. w^uld be 
3 . 

required. In bauUi^ on a fall, men 
exert a pull of about 80 lb., or half 
their weight under favourable circum- 
stances. In this case the least number 
of men required would be— 

~ = 12*. or say 13 “on. 

Therefore, in calculating the advan¬ 
tage gain^ I 7 using blo^s, ^ of the 
weight to be lifted must bft aoded for 
every sheave in use. Sai^>ow H le 
required to lift a weight m 12 toM 
with a pair of treble-weaved bte c to i 
threaded with a 5-iD. ^ 

reUcal gain of power » 6 to 1« Md 
the power requi^ will be | of B» the 
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total rwietancc to be overcome, which 
ifl compounded of W, the W6%ht to be 
rais^, plus the resistance arising from 
Btiflhess of rope, and friction. There¬ 
fore we have W + ^ W for each 
sheave in use. Now 6 sheaves are in 
use, therefore, K = W + ^ W. 

P the p<^er = 

• 6 6 

If 12 tons liave to lie lifted we have— 

P = of - -U 

6 

A go^ rale fo^ calculating the ** safe 
working strength of a new rope, of 
white hemp, is to square the circum« 
ference in inches, and divide by 8. 
For instance, the safe working strength 

of a 6-in. rope would be 15? = 3i 
8 

tons. As another example we will 
calculate what weight can be raised by 
a “tackle” consisting of 2 treble 
Wocks, rove with a fell of 6-in. 
rope, without exceeding the working 
strength of j the rope. Here we have 
fonnula 

(1) sa 4jj( tons 
8 

as the maximum strain on the running 
end of the “fall.” Then P = 
tons, and 6 P = R s 27 tons, as the 
toeoretical weight. For each sheave 
in use we must deduct ^ of 27, or 
2^ for fixUon. Then, as we have 6 
sheaves in use, 6 X 2X = 16X,aB the 
totfld amount to be draucted the 
theoretical gain, leaving as the actual 
power 27 - 16j^ or 10^ tons. 

The followng table gives the ob¬ 
served ratio of useful to theoretical 
work done in different tackles with 
white*rope fall. 

If anything the table gives a higher 
efBcaenpy thw would be obtained in 
ordinary use it is highly necessary to 
keep blocks in good orfer, to see that all 
the parts are sound, that the sheaves 
are (|uite free on the pin and properly 
lubnoated. Time spent in attending 
to these important details is well 


'1 beorettcal 
l*ower of 
Tackle. 

Percentase of 
Useful Work. 

Single 

2:1 

3:1 

4 -.1 

6:1 

6:1 

90 per cent. 
81’0 „ 

76-0 „ 

68 0 „ 

61-6 „ 

69 0 „ 


spent, as the firiefaon on badly lubri¬ 
cated sheaves reduces their efficiency 
very much. Sometimes in using 
blocks it is foimd that they twist, 
cause the rope to ride against itself, 
new rope especially. To prevent this 
twisting, a bar is sometimes placed 
through a part of the blocks, or fat 
right angles to the * ‘ returns ” clrae 
to the block, One of the best plans is 
to lash a handspike across the block; 
a light line may be lashed to each end 
and act as ^ys. This twisting of the 
tackles during use is a constant source 
of annoyance and waste of power often 
at a time when the power is wanted. 
It has been found by experiment that 
if the blocks are allowed to twist one 
complete turn, the power reejuired to 
overcome friction will be increased 40 
per cent. 
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1‘1 w 
0‘62w 
0*46w 
0*37w 
0-32W 
0-28W 


The following are example of com¬ 
mon arrangements hy which an in¬ 
crease of power is obtained. 

Pig. 180. In tins the lower pulley 
is movable. Oue end of the rope being 
fixed, the other miut move twice as 
fast as the we^ht, ancf a corresponding 
gain of power is consequently effected. 

Fig. 181. Blocks and taocle. The 
power obtained by this contrivance is 
calculated as follows: IXvide the 
weight by double the number of 
p^eys in the lower block ; the quo¬ 
tient is the power required to balance 
the weight. 

P%. 182 represents what are known 
as White's pulleys, which can either be 
made with separate loose pulleys, m* a 
series of grooves can be out in a solid 
block, the diameters being made in 
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proportion to the speed of the rope ; 
that is 1, 3, and 5 for one block, and 
2, 4, 6 for the other. Power as 

lto7. 



Kia. 180. FtO. 181. Fk. 182. 


Figs. 183, 184 are what are known 
as Spanish burtons. 

Fig. 185 is a combination ofj two 
fixed pulleys and one movable p^ley. 



Fto. 183. Fig. 184. FtG. 180. 


186 to 189 are difieront ar» 
rangemcnts of pidleys. The following 
role Implies to these pulleys: In a 
system of pidleys where each pulley 
k embraced a cord attached at one 



Fie, 186, Fra. 187. 


end to a fixed pdnt, and at the other 
to the centre M the movable duIIot, 
^ whole Will oe the 
iwmber 2, multiplied by itself as 
many times as there are movable 
fa tlm sviteiii. 


The Differential Pulley-Black .—This 
useful form of block is a modern adap* 
tation (rf an old princinle—a principle 



Fio. 188. Fio. 189 


not hitherto applied in practice. Fig. 
190 will serve to descrim the working. 
The upper, fixed, block has a double 



sheave; two sheaves it might be add 
joined side hj side, so that both turn 
to^^ther, but it will be noticed that 
one sheave is smaller than the dtlier* 
The lower, loose, block it ol uiilfaiY 
structure excbpt that the fa 



PuLLBY Blocks aitd Tackle—P unm 


479 


ridpd across in a wa^ that receives 
and holds the chain as it passes round. 
The whole of th<{ chain is one endless 
piece pass^ over the blocks as shown, 
the direction in which it moves being 
indicated 1^ the arrows. The power 
(the pull of the hands) is applied at P, 
and from here the action be fol* 
lowed. P the power raises Q 

and lowers R, biotas the circumference 
of the sheave which the chain Q is 
rai^ is greater than that by which 
R is lovrer^, it follows that the chain 
is pulled in a little faster than it is 
lowered out. It follows therefore that 
the lower pulley is thus raised gradu* 
ally, and the raising of the load is due 
to the difference iu these actions. The 
only object in making the clmin end* 
lees is to save using a long chain which 
would otherwise be necessary. 

One peculiarity of this pulley is 
that if the power chain P is released 
the weight does not run down or 
** overhaul,” as it is called. It is a 
distinctly useful feature, both as a 
source of safety and the power of 
raising or lowering the weight to any 
precise degree. The lowering is 
effected by a light pull on S. Unfor¬ 
tunately this good quality is due to 
excessive friction and loss of power, 
this amounting to more than the 
power expended. Were it less than 
half overhauling would occur. Owing 
to the oonsid^ble friction all wearing 
puts must be made very hard, or the 
wear and tear will be excessive. The 
mechanical efficacy of this pulley is 
from sz to seven-fold, a man being 
aide to raise six to seven times the 
weight he could raise unaided. 




I PtTMPs, Siphons, and 
Devices for Raising 
Liquids. 

(See o/«o Htdradlic-Rams, Water 
Supplies to Country Houses, btc.) 

The aim of this article is to describe 
the various contrivance employed in 
different Industrie uid in everyday 
life both at home and abroad, for 
effeting the remove of liquids from 
one vessel or place to another. The 
met important liquid, of course, is 
w^ter, but there are everal, such e 
acids, whee corrosive nattue renders 
the ordinary pump uelesa ; and there 
are others, such as syrups, whoe vis* 
ccwty demands specud jnovision. All 
thee will come under notice; but 
not the modem pumping engine on 
a scale intereting only to the engineer, 
e these may be found in such works 
as those of Bjorling and Colye, It 
will be convenient to divide this subject 
into 2 sections—pumps, and. siphons. 

Pumps.—Before proceeding to a 
description of the various forms of 
pump as now in use, there are many 
means of raising water that demand 
some notice. 

One of the most simple methods of 
raising water is that idopted in the 
wells of English villages, this being a 
pair of buckets, one at each end of a 
ropej^ing over a pulley, as F^. 191. 
In tl^ the full bucket is partly coun* 
imbalanced by the empty one, tiie 
latter being pulled down to raise the 
former. 

In Italy, use is made of a veiy 
simple yet ingenious contrivance for 
raising water from a well to the highest 
story of a house witlmut descend^ 

I for the purpose. This is outlined in 
. 192. One end of a strong iron 
a u fixed to the house above tiie 
window of an upper landing or passam 
the lower end beins secured in 
ground on the far nde of the well ft, 
and in a line with its centre. A ring 
which will slide easily over tiie rod is 
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fastened to the handle the bucket 
to which also a cord d is attached, and 
carried over a pulley supported above 




‘tiie window. When the cord d is 
slackened, the bucket descends in a 
manner till the ring reaches 
which if . so arranged that 
•t (Idf point |he bu^et hangs directly 


over the centre of the well. On still 
further slackening the cord d, the 
bucket continues to descend, but in a 
perpendicular direction, to the level 
of the water. When filled, it is simply 
hauled up. 

A ^r^t step in advance of the pulley, 
for biting heavy weights, is the wind¬ 
lass, a cylinder made to‘ revolve by 
crank-handl<% attached to one or both 
ends. TlMi rope should have a bucket 
suspended from each end, so as to ^ 
in a manner reciprocating. The Chinese 
windlass iUustiated in Fig. 193 fur¬ 



nishes the meansof increasingmecbMii- 
cal energy to almost any extent, and is 
used to raise water from prodigiously 
deep wells. The cylinder a consists 
of 2 parts of unei|Uid diameter, to the 
extremities of which, the ends of the 
rope are fastened on oppesute sid^, so 
as to wind round the 2 parts in con- 
tr^ directions. As the load to be 
rais^ is suspended from a puU^ 6, 
evety turn of the cylinder a raises a 
portion of the rope equal to the dr* 
cumference of the thicker part, but at 
the same time lets down a portion 
equal to that of the thinner, conse¬ 
quently the we^ht is raised at each 
turn through a space equal oofy to 
half the difTerenoe between the Qhv 
cumferenoes of the 2 parts d the 
< 7 iinder. Hence the action if flew, 
l^t the mechanical power taTfd Is 
{x^porUonally great. 
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Another way of lightening the load 
is illustrated in Fig. 194, and consists 
in replacing a motion of the cylinder 
a by a “ fusee ’’ or cone-shapea drum 
b. One end of the rope is secured to 



the smaller end of the cone, and the 
other end of the rope to the bucket. 
'WMle the full bucket is at a depth 
in the well (implying a greater weight 
to raise on account of the extra rope 
or chain attached), the winding takes 
place where the circumference of the 
fusee is least, and as the length dimi* 
nishes the rope coils round the greater 
circumference. Thus while the work 
is hardest the speed is slowest, and 
while the work decreases the speed 
increases. 

In another modification of the wind- 
lass, a 0 (^-wheel is fixed to one end of 
the <grlinder and moved by a pinion 
that is secured on a separate shaft, 
and turned a crank. By propor¬ 
tioning the dimeter of the wheel and 
that of the pinion (or the number of 
tee^ on each) to the power employed, 
a bucket and its contents may^ he 
raised any depth, since a dimi¬ 
nution in the velocity of the wheel 
a smaller jnnion is accompanied 
Iqran increaseof theenergytransmitted 
to tiie cylinder, and vice versd. 

the crank handle of the windlass 
may be replaced 1^ a drum-wheel at 
one end of the oyli^er, of very much 
3 


greater diameter than the cylinder 
(say a wheel 12 ft. in circumference 
and a cylinder 18 in.). The rope that 
supports the bucket is attached to the 
(^linder, while a second rope m made 
to cc^ round the drum. These 
ropes run in oppotite directions, so 
that when the bucket is down, the 
cylinder rope is uncoiled and tite 
drum rope is wound up. By taking 
the free end of the drum rope over 
the shoulder and walkir^ away from 
the well, the drum rope is uncoiled 
and the cylinder rope is wound up, 
thus raising the bucket. 

Sometimes, instead of coiling a 
second rope on the drum, this latter 
is made of such dimensions tiiat a 
horse can work it walking inside, 

constituting a tread-wheel, such as 
^ is shown in Pig. 196. The capstan- 
wheel is another form, which was 
much used in ancient times. 

There have next to be considered 
a classof contrivancesdependenton the 
application of simple leverage. The 



process illustrated in Fig. 196 is emi' 
nently easy, and veiy widely adopted 
in Eastern countries, for raising wato* 
from shallow depths (2^ ft.) mr pur¬ 
poses of irr^tion. It is termed mental 
in Egypt. A small trench a is dug 
on the e^ the tank or stream 
affording a supply, and an impromptu 
seat h is made of baked mrth on each 
side. The baling vessel 0 , usually a 
basket of twigs leaves rendered 
water-tight by plastering with day and 
oowdui^, is suspended 4 oorad* 
2 1 
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The free end of each aord is held in | them one above another, the water 
one hand by the operators, who, on | may be raised to any height. Water 
launching tlm bale into the water, lean is thus conveyed over rising ground 
backwards towfu^ their seats, thus | to the distance of more than a mile, 
assistingby their own weight in jerking \ Fig. 197 shows the mode of working a 

single gutter, without the aid of 
a lever pole, a is a trough whose 
open end 6 rests on the i»nk o^r 
which the water is be elevated ; 

the other end ds closed to retain 
the water entrapped by raisit^ 
it. Fig. 198 represents an im¬ 
provement, being a double gutter 
a placed across a trough 6 to 
receive the wat^. The gutter a 
is (lidded by a partition in ttie 
centre, on each side of wluch 
partition holes are made in the 
floor of the gutter to let out the 
w’ateriuto6. F^g. 199i8 afurther 
development, tenned a pendulum 
or set of swinging gutters, reisiug 
water by their pendulous motion. 
The terminations at bottom are 
scoops, and at the top are open 
pipes ; intermediate aisles are formed 
with boxes and fiap-vtUve, each con¬ 
nected with two branch^ of {ape. 





the full vessel out of the trench into 
a gutter cut to receive and distribute 
the water. In India, water is lifted 
in this way, some 12-16 ft. in 3 or 4 
stages, as many paire of men, at 
the rate of 1800 g^. an hour. 

Swingiz^; gutters seem to have ori¬ 
ginated in the jantu of India, which 
consists of a hollow 
trough of wood, about 
16 ft. long, 6 in. wide, 
and 10 in, deep, placed 
on a horizontal beam 
lyiogoabamboosfixed 
in bmik of a pond 
or river. One end of 
the trough rests upon 
the bank, where a 
gutter is prepared to 
cany off the water 
and the other end is 
dipped into the water 
by a nm standing on 

' a stage, who plunges 
it in wirii his foot, 
i kog bamboo wlith a 

laige weight of e^h __ 

at the&rther end is 
fastened to the end 
thejf^mtti next the 

, rivjr; Mvf, poisixig up the jantu full 
ef 'ialUv, ceases it to empty itself 
iAUfiht gOtMr. This macl^e raises 
placing a serms of 



Fie. Its. 

much used in Holland fwrJSigwatw , 
over low dykes. It m a kind of box 
shovel a suspended by oords b from a 
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triai^lar frame c, and worked by an 
operator standing on the plank d, and 
thrufltiug the scoop into the water by 
means of the handle e. 


the world differ only in minor details; 

the leading prindple in all is that the 

counterpoise shall be about equal to 
the weight to be raised. In Japmi, 


• // 


a 


Fio. 199. 



Fig. 201. 


Perhaps the moat widely used con -1 
trivance for drawing water from wells » 
is that shown (in one of its many I 
forms) in Rg. 200. It is the “ swape,^ 



** sweep,” or “swip” of English 
ohroniclere since Anglo-Saxon times, 
Mid is now known to Aiutralian gold- 
diggers as a hand whip," the tei^ 
bei^ protebly a corruption of swip”; | 
it a the ihadoof or ehadmm of Egypt. 
Its uumerotu modifications throughout I 



Fig. 202. 


ropes are attached to the ooimteipoise 
for pulling down when elevating the 
bucket. 

The Hindoos use a modified form 
swape, Fig. 202, in wMch a maC% 
2 I 2 
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w^bt is utilised in raising the bucket. 
The lever is a split tree-trunk, ridded 
to form steps, and provided with a 
bamboo railmg. As the man walks 
to and fro, the arm canning the 
bucket is alternately lowered and 
raised, a second man emptying the 
bucket as fast as it rises. This is 
termed a patcatiah orpicota in Bengal. 

Scoop-wheels assume several dilu¬ 
ent forms, but consist essentially of a 
niunber of semicircular partitions be¬ 
tween the closed sides of a wheel, 
extending from the axle to the cir¬ 
cumference, as in fig. 203, winch is 



the pattern used in draining the lin- 
coliwhue fens. As the wheel revolves 
in the direction of the arrow, the 
extremitiee of the partitions dip into 
the wato- and scoop it up; and as 
they ascend, they discharge into a 
tro^h placed under one end of the 
shaft, w^b is h^owed into as many 
oompartosrats as there are purtitions 
or, scoops. 

The Chinese scoop-wheel has a num¬ 
ber cA buckets attached to the peri- 
I^MiT <A a huge wlml, which is com- 
DOBM (rf 8 bamboo rings of uitbqual 
oisimeter, arranged so as to form a 
frustum of a cone, the smallest 
^ idiidi the open ends of the buckets 
<seotioos of bamboo 4 ft. long and 
id dim) are attitohed, being next 
oyer whmh the water is oon- 
this arrangeinent, the 


contents of the buckets are necessarily 
discharged into the gutter as they pass 
the end of it. \^en employed to 
raise water from running etremns, 
they are propelled by the current in 
the usual way—the paddles being 
formed of woven baml^o. The size 
of these wheels varies hx>Qi 20 to 70 ft. 
in diameter. Some raise over 300 
tons of water per 24 noun, or 150 tons 
40 ft. high in the same tfrie. Being 
built almost exclusively bamboo, 
they combine economy, strragth, light¬ 
ness, and efficiency in a wondraful 
degree. • 

In the Egyptian noria, instead of 
vessels being attached to the wheel, 
the wheel rim itself is made hollow 
! and divided into eompartmente, as seen 
I in the section shown in Fig. 204. The 
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water enters through the openings a 
in the rim and escapes &om those 6 in 
the side. 

The Spanish wheel is a very light 
framework disc having a sdriee of pots 
secured to the peripheiy. Its mort 
remarkable feature is tb^t motion is 
given to the wheel by a system of 
spokes on its axle working into other 
spokes on a vertical shaft—one of the 
earliest forms of cog-wheel. 

The fault common to all the wheels 
hitherto described is that th^ 
to discharge before reaching w 
channel provided for the raoepom of 
the water, and waste powar m oonsjsig 
much of the water than H 

required. Theee two oafecte we 
remedied in the Perrian whait^ W 
suspending the budEets to that 
an free to swing, ,tbi» 
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pendicularly throughout their course, 
until they reach the receivic^ trough, 
when they we made to tilt and 
char^ their contents at once by coming 
into contact with a stop on the trough. 
Fig. 205 illustrates another form of 



Persian wheel having both scoops and 
buckets. It has a hollow shaft and 
curved floats, at the extiemities of 
which are suspended buckets or tulis. 
The wheel is partly imuiersod in a 
stream actil^; on the convex sur&ce 
of its floats ; and as it is thus caused 
to revolve, a quantity of water will be 
elevated by each float at each revolu¬ 
tion, and conducted to tlie hollow 
sluJt, at the same time that one of 
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the%uoketa oarries its fill of water to 
a higber level, where it is emptied hy 
oooung into contact with a stationary 
|fln placed in a convenient poation for 

206 is represented a machine 

of ancient or^n, still employed on the 


river Eisacb, in the Tyrol, for rusing 
water from the stream. The cxirrent 
kee^g the wheel in motion, the |»ta 
on its periphery are successively im¬ 
mersed, filled, and emptied into a 
trough above the stt^m. 

The bucket wheel being incapable of 
reaching water at any considerable 
depth, led to the adoption of a modi¬ 
fied form, called a chain of pots, the 
buckets being attached to chains work¬ 
ing over the wheel instead of to the 
wheel itself. In Eg 3 rpt under the 
name of mkia , this machine is in com¬ 
mon use, and its employment extends 
throughout Spain and the East gene¬ 
rally, power b^g applied ly a vertical 
shaft and cog-wheels, movra ly bul¬ 
locks. It is nothing less than a modem 
“elevator” worked by animal power 
instead of steam. 

Another form of elevator or chmn 
pump is illustrated in Fig. 207, lifting 
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water by continuous circulw motion. 
Wooden or metallio discs carried ly 
an endless chain, are adapted to a 
vnter-tight cylinder, and form with it 
a succession of buckets filled with 
water. Power is applied at the upper 
wheel. 

The chain pump known as the Chi¬ 
nese or (kdifomian pump, represent^ 
in Fig. 208,is in common use m aauvial 
gold diggings in America and Australia, 
A rectangular box, about 10 izu 8 
in. inside measurement, and vaiyiag 
' from 10 to 30 ft. long, according to 
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need, is tmversed hy an endless flexi- fixed on the axle of the water-wheel w 
ble band or belt of canvtw, on one side and turning with it; i, entrance of 
of which are securely fixed at intervals water to iS pumpdd up; e, exit of 
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wooden diB<» nearW as latge as the in- same ; /, launder or race to convey 
side of the box. 'fne lower end of the the water from the pump and wheel 
box is furnished with a roller, around clear of the working ; g, sluice-box set 
which the belt passes, and is immersed in a head-race to bring the water 
in t^e water to be raised 


from the jnt, while the 5 ^ 

upper end delivers the ^ 
water into a trough or 
launder, fay which it is ( 

aeamd away. At the < \ j 

upper end the belt passes \ J 

round a second roller or ■— 

drum, which is made to • .♦ 

revolve ly either hand- or • * ^ 

water-power, fri Rg. 208 

is shown one driven by a 

water-wheel: a is a fiat 

wooden jape or box, open 

a^ both ends, forming the Fiq. aos. 

IMimp ; h, the pump-belt, 

qBaying wo^en stops, faced with i nec^isary for dri' 
leuhaiL oalled the buckets or suckers Chinese diggers 


L the wheel. The 
e even the belt 


d tub ends of the ends of the belts of wood, binging short seotions to- 
fohied to|fether by laci n g; A, the drum ’ gether^^ wooden pins. 






An application of the Archimedea | P'ig. 211. The scoop is connected by a 
screw to the raising of water is shown pitman with the end of a lever or of a 
in Fig. 209« the supply stream being the ' beam of a single-acting engine. The 
motive power. Tlie oblique shaft of ' distance of the lift may be altered by 
the wheel has extending through it 
a spiral passage, the lower end of 
which is immersed in water, and 
the stream, acting upon the wheel 
at its lowci^end, produces its re¬ 
volution, hy which the water is 
conveyeil upward continuously 
through the spiral passi^^e, and 
discliarged at the top. 

A reciprocating lift for wells b 
indicated in Fig. 210. The top 
part represents a horizontal wind- 
wheel on a shaft which carries a 
spiral thread. The coupling of the 
latter allows a small vibration, tliat Fk;. 211. 

it may act on one wunn-wheel at 

a time. Behind the worm-wheels ^ placing the end of the rod in the 
are pulleys, over which paiwea a rope notches shown. 

which passes a bucket at each ex- Brears bilge ejector, for discharging 
tremity. In the centre is a vibrating bilge-water ships, or for rmsi^ 

and forcing water ui^er various cir- 
cumstauces, is represented in Fig. 212; 


i 


Fio. 2t0. 

tappet, against which the bucket Fjq, 212 . 

strikes in ita ascent, and which, by 

means of an arm in a step wherein the D is a chamber having attached a buc- 
Bpiral and shaft are supported, tra- tion-pipe B and dischaigo-fupe 0, and 
verses the spiral from one wheel to having a 8team-pii» entering at one 
the other, so that the bucket which side, with a nozzle dieted towards the 
has delivered its water is lowered, and discharge-pipe. A jet of steam enter- 
the other is roised. ing through A expels the air from T> 

Fsirbaim’s baling woop for elevating and C, pr^uoes a vacuum in B, and 
water short distances is illtutcated in causes water \/o rise through B and 

T 
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pass through D and C in a regular and 
constant stream. Compressed air may 
be used as a substitute for steam. 

Fig. 213 is another apparatus opera* 
ting on the same principle, and is 
termed Lansdell's stram siphon pump; 



A is the jet pipe; B, 2 suction-pipes 
Iiaving a forked connection mth the 
diach£^e-|^pe 0. The steam-jet pipe 
entering; at the fork offers no obst^Ie 
to the upwaid passage of the water, 
which rises in an unb^ken current. 

Fig. 214 is a common lift pump. In 
the up-stroke of the piston bucket, 



Fie. S14. 

(She l<^er fi^ye opens and the vidve in 
shots; UP U exhausted out 
tl)esuctioB«pi|M, and water rushes 


pp to fill the vacuum. In the down- 
stroke, the lower valvo is shut, the 
valve in the piston opens, and the 
water simply passes through the piston. 
The water above the piston is lifted up, 
and runs over out of the spout at each 
up-stroke. Tliis pump cannot nuse 
water over 30 ft. high. 

Fig. 215 is an ordinarjf force-pump 
with 2 valves. The*oylinder is above 



I waterand is fitted with a solid piston; 
i one valve closes the outlet-pi^ and the 
other the suction-pipe. When the 



Fig. 216.; 


piston is rising, the suotion-vslvs Is 
open, and water rushes mto the c^lin* 
der, theoutlet-valvebeisi^dosed. Oa 
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the desceut of the piston, the suction- 
valve closes, and water is forced up 
through the outlet-valve to any dis¬ 
tance or elevation. 

Fig. 216 is a modem lift-pump ope- 1 
rating in the same manner aa that 
shown in Fig. 216, except that the pis¬ 
ton-rod pa|8eR through the stuffing- 
box, and the outlet is closed by a flap- 
valve opening uj^wards. Water can be 
lifted to any height above this pump. 

Fig. 217 is a force-pump similar to 
that in Fig. 21.5, with the addition of 
an air-chamber to the outlet, to pro- ; 



duoe a constant flow. The outlet ht>m 
the air-chamber is shown at 2 places, ' 
from either of which water may be * 
taken. The air is compressed by the 
water dunng the downward stroke of 
the piston, and expands and presses 
out thewaterfrom thechambersduring 
the up-stroke. 

Fig. 218 is a double-actmg pump. 
The<^linder is closed at each end, and 
the piston-rod passes through the stuff- 
mg-lx>x on one end ; the cylinder has 
4 openings covered by valves, 2 for 
admitting water and 2 for its discharge. 
A is the suction-pipe; B, dischar^- 
pipe. When the piston moves down, 
WBtw rashes in at suotion-valve 1 on 
the upper end oi the cylinder, and that 
below tiie piston is f(m»d through 
valve 8 and discharge-pipe B. On the 
piston ascending again, n^ter is forced 


through dischai^e-valve 4 on the upper 
end of the cylinder, and water en^s 
the lower suction-valve 2. 



Fig. 219 is a douHe lantern-bellows 
pump. As one bellows is distended by 
the lever, air is rarefied within it, and 
water passes up the suction-pipe to fill 



the space; at the same time the other 
bellows is compressed, and expels its 
contents through the disohar^iupe, 
the valves working the same as in the 
ordinary force-pump. 

Fig. 220 is an old rotary pump. The 
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lower aperture is the entrance for 
water, and the upp^ for its exit. The 
central part revolves with its valves, 
which fit accurately to the inner sur¬ 
face of the outer cylinder. The pro¬ 
jection shown in the lower side of the 
cylinder is an abutment to close the 
valves when tiiey re^h that point. 


is, in succession, forced back to its seat 
when opposite E, and at the same time 
the other piston is forced fully against 
the inner side of the cliambW, then 
driving befwe it the water already 
there into the exit-pipe H, and drawing 
after it through the suction-pipe the 
stimm of supply. 




Pig. 221 is Cary’s rotary pump. 
Within the fixed cylinder is placed a 
receiving drum B, attached to an axle, 
a heart-shaped cam a, surroundii^ the 
axle, being also fixed. Revolution of 
the drum causes sliding pistons c to 
move in and out, in obedience to the 



’ Fio. 321. 

Ipm of tiie cam. Water enters and is 
zfmovBd from the chambers through 
tt« ports L Sf as indicated arrows. 

is sd ^iwsed that each piston 


In Fig. 222 a flexible diaphragm is 
employed instead of bellows, the valves 
being arranged as usual. 

Having described the best known 
means of raising water under ■wmous 
circumstances, there remains to enter 
with more detail into the construction, 
capacity, and working of the 3 kinds 
of common pump in everyday use—^i.e. 
(1) the lift-pump for wells not over 
30 ft. deep, (2) the lift and force for 
wells under 30 ft. deep, but fordng 
the water to the top of the house, and 
(3) the lift and force for wells 30-800 
ft. deep. 

The working capacity of a pump is 
governed by the atmc«pheric pressure 
which roughly averages 16 lb. per sq. 
in. It is also necessary to remember 
that 1 gal. of water weighs 10 lb. The 
quantity of water a pump will deliver 
per hour depends on the size of the 
working barrel, the number of strokw 
wid the length of the stroke. Thus if 
the barrel is 4 in. diam., witk a 10-in. 
stroke, piston working 30 times a 
minute, then the rule is—square the 
diameter of the barrel and multiply it 
by the length of stroke, the number 
strokes per minute, and the niunber of 
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mmutes per hour, and divide by S53, 
thus:— 

42 in. X 10 in.* stroke x 30 strokes 
X 60 minutes 
353 “ 

815 gal. per hour. About 10 per 
cent, is deducted for loss. The horse¬ 
power required is the number of lb. of 
water delivered^r minute, multiplied 
by the h^ht raised in ft., and divided 
by 33,000. Thus :— 

X 10 lb. X ^ f t. lif t 
33,000 ' 

=,7 -4 H.P, 

Fig. 223 shoe's u vertical section of 
the simple lift-pump, a is the work- 
ing barrel, bored true, to enable the 
pistou or bucket h to move up and 
down, airtight. The usual length of I 
barrel in a common pump is 10 in. and j 
the diameters are 2, 2^, 3, 3^, 5 and 
6 in.; a 3-in. barrel is called a 3-in. 
pump. The stroke is the length of 
the barrel; but a crank, 5-in. projec¬ 
tion fixuii the centre of a sluift, will 
give a 10-iu. stroke at one revolution; 
but in the common pump shown, use 
is made of a lever pump-handle, whose 
short arm cd is about 6 in. long, 
and the long arm or handle dc is 
usually 36 in., making the power 
as 6 to 1;/ is the fulcrum or prop. 
Improved pumps have a joint at /, 
which causes the pistou to work in a 
perpendicular line, instead of grinding 
against the side of the barrel. The 
head g of the pump is made a little 
larger than tlie barrel, to enable the 
piston to pass freely to the barrel 
cylinder; in w'rought-iron pum(», the 
nozzle is riveted to the heads, and un¬ 
less the head is larger than the barrel 
these rivets would prevent the piston 
from passing, and injure tlie leather 
packing on the bucket. The nozzle h 
fixed at the lower part of h^l, is to 
run off the water at each rise of the 
piston. There is one valve i at the 
bottom of the barrel, and another in 
the bucket 5. 

The auction-pipe k should be | the 
diameter of the pump barrel, A rose 


I is fixed at the end of the suction-pipe 
to keep out any solid matter that 
might be drawn into the pump and 
stop the action of the valves. The 
suction-pipe must be fixed with great 
care. The joints must be air-tight. 



if of cast fiange-pipe, which the most 
durable, a packing of hemp, with white 
and red lead, and screwed up with 4 
nuts and screws, or a washer oi vulcan¬ 
ised rubber | in. thick, with screw 
bolts, is best. If the suction-inpe is 



492 


PtTMPR : Lift and Force. 


of gaS'tube, the sockets must all be 
taken off, and a point of boiled oil ^md 
reddead be put on the screwed end, 
then a string of raw hemp bound 
round and well screwed up with the 
gas tonga, making a sure joint for cold 
water, steam, or gas. 

Many plumbers prefer lead pipe, so 
that they can make the usual plumbers’ 
joint. The tail m of the pump is for 
fixing the suction>pipe on a plank level 
with the ground. Stages n are fixed 
at every 12 ft. in a well; the suc¬ 
tion-pipe is fixed to these by a sUup 
staple, the action of the pump 
would damage the joints. There are 
two plans for fixing the suction-^pe; 
(1) in a well o directly under the 
pump; (2) the suction-pipe p may be 
laid in a horizontal direction, and about 
18 in. deep under the ground (to 
keep the water from freezing in winter) 
for alm<^ any distance to a pond, the 
only consideration being the exl^ 
labour of exbaustiz^ so much air. In 
the end of such auction-pipe p it is 
usual to fix an extra valve, called 
a “tail” valve, to prevent the water 
from running out of the pipe when not 
in use. The action is sim^y explained. 
First raise the handle e, which lowers 
the piston 6 to i; durii^ this move¬ 
ment the air that was in the barrel a 
u forced through the valve in the piston 
6; when the ha^e is lowered, wd the 
piston begins to rise, this valve clcwes 
and pumps out the air; in the mean¬ 
time the ^ex]»nd8 in the suction- 
pipe h, and ris^ into the barrel h 
tl^ugh the valve t; at the second 
stroke of the {fiston this valve clos^ 
and prevents the air getting back to 
the suction-pipe, which is pumped out 
as before. Aner a few strokes of the 
pump handle, the air in the suction- 
pipe is nearly drawn out, creating what 
IS called a vacuum, and then as the 
vnler is pressed liy the outwiurd air 
equal to 16 lb. on the sq. in., 
water xisw into the barrel as fast 
id the jnston rises ; also the water will 
reaiaiif'in the suctiQn-jnpe as long as 
the piitton and valves are in proper 
working oM6r. 


The following table of dimensions 
for hand-work^ simple lift-pumps 
will be found useful:— 


1 

Height 

for 

Water 
to be 
raised. 

Dlam. 

of 

Pump 

Barrel. 

1 Water 
^ delivered 
per Hour at 
' SO Strokes 

1 per 
i 

Dlam. 

of 

S^lon 

npe. 

Thick, 
ness of 
WeU 
Rodai£}r 
Deep 
Wells. 

fu 

In. 

1 g«i. 

in. 

in. 

14 

6 

i 1640 

4 

1 

20 

5 

; 1140 

3 

1 

30 

4 

i 732 . 


s 

40 ; 

3J 

•655 

2 

i 

50 i 

3 

412 

i 

75 , 


260 

2 

S 

100 

2 

i 183 

j 

14 

i 


Fig. 224 shows a lift- andforce-pump 
suitable for raisii^ water from a well 
30 ft. deep, and forcing it to the top 
of a house. The pump barrel a is 
fixed to a strong plank h, and fitted 
with ‘ ‘ slii^ ” at 0 to enable the piston 
to work pa^lel in the barrel, a guide 
rod working through a collar guiding 
the piston in a perpendiculu: position. 
d is the handle. The suction-pipe r 
and rose / are fixed in ^he weU g as 
already explained. At the top df the 
working bc^l is a stuffing-box A, filled 
Math hemp and tallow, which kee|M« 
tiie pump-rod water-tight. When the 
paton is raised to the top of the bturel, 
the valve i in the delivery-i^pe k closes, 
and prevents the water descending at 
the down-stroke of the piston. The 
vfdve in Uie bucket I, also at m in the 
barrel a, is the same as in the common 
pump. The pipe k is called the 
“ force ” tor this description of pump. 

Fig. 226 shows a design fm* a deep 
well pump, consisting ^ the usual 
fittin^»viz. a brass burel a, a suction- 
pipe with rose 6, rising main pipe o, 
well-rod d, w^en or iron stages 
and dip and' guide puHeys h. 
well-rod fmd the rising main must be 
well secured to the stages, whioh are 
fixed every 12 ft. down the wall. An 
—*Ta strong sti^^e is fixed at i, to carry 
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the pump—of wood, beech or a«>h, 
5 ft. X 9 in. X 4 in. ; the other Htages 
may be 4 in. sq.' 

The handle ia mounted on a plank Ic 
htted with guide slings, either at right 
angles or side’Ways to the plank. The 



handle I is weighted with a solid ball- 
end at »», which will balance the well- 
rod fixed to the piston. By fixing 
the pump barrel down the well about 
12 ft. from the level of the water, the 
pump will act better than if it were 
fixed 30 ft. above the water, because 


any small wear and tear of the piston 
does not so soon affect the action of 



the pump, and therefore saves trouble 
and expense, as the pump will keep 
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in working order longer. It is usual 
to fix an t^^vessel at n. The \TUvea o 
are similar to those already described. 
In the best-constructed pumpe, man¬ 
holes are arranged near the valves to 
enable workmen to clean or repair the 
same, without taking up the pump. 
Every care should be given to make 
stroi^ and sound joints W the suction- 
pipe and delivery-pipe, as the pump 
cannot do its proper duty should the 
pipes be leaky or draw air. 

To find the total we^jht or pressure 
of water to be raised from a well, reckon 
from the water level in the well to the 
delivery in the house tank or elsewhere. 
For example, if the well is 27 ft. deep, 
and the house tank is 50 ft. above the 
pump barrel; then you have 77 ft. 
pressure, or about 33 lb. pressure pw 
sq. in. That portion of the pipe which 
tc^es a horizontal position may be 
neglected. The pressure of wat^ in 
working a pump is according to the 
diameter of the pump barrel. Suppose 
the barrcl to be 3 in. diam., it would 
contain 7 sq. in., and say the total 
height of water raised to be 77 ft., 
equal to 83 lb. pr^ure, multiplied 
7 sq. in., is equal to lb. to be 
raised balanced 1^ a pump handle; 
then if the leven^e of the pump 
handle were, the short arm 6 in. and 
long arm 36 in., or as 6 to 1, you have 
46 lb. power on the handle to work 
the pump, which would require 2 men 
to do the work, unless you obtmned 
extra lever^ wheel work. When 
the sucrion* or' delivery-pipe is too 
small, it adds enormously to the power 
required to wm^k a pump, and the 
water is then called wire-drawn.” 
WJien pumps are required for tar or 
liquid manure, the suction- and de- 
liveiy-pipe should be the same size 
as the pump barrel, to prevent choking. 

(a) In arranging a pumping instal¬ 
lation every care must be taken in 
deciding the size of the suction-ffipe ; 
also of the deliveiy or rising main, if 
titere is ofie. Tins latter pipe is of 
iaporfliaoe, aa if too small it can add 
greadily to the ^ork o/ pumping. The 
Mit nw ef pipe 4or a rising mmn » 


one-half the diameter, which is one- 
fourth the area, of the pump barrel. 
Thus, a d-in. pump should have a l|-in. 
risii^-main from it, and the same rule 
applies in finding the size of the suc¬ 
tion-pipe. In the case just stated the 
suction-pipe would also be in. It 
must not be thought that because 
the pump bucket raises *a quart of 
water at each stroke that the quart of 
water will pass up the pipes just the 
same, whatever their size. In prac¬ 
tice it will be seen that a given quan¬ 
tity of water passing up a 1-in. pipe 
has to travel at leas^ Wr times as 
quickly as the same quantity up a 

2- in. pipe, owing to the areas of these 
pipes being as 4 and 1. The r^ult is 
greatly increased frictional resistance, 
so great as to be a serious factor. No 
harm results, but rather the reveree, 
if pipes of larger size than the rule 
just laid down are used, but they 
should never be smaller than one-half 
the diameter of the pump barrel. 

In calculating pump duties, it may 
be estimated that one man, with a 
2|-in. pump, can raise 180 gal. of water 
per hour. With a 3-in. pump this 
quantity would be incre^ed one-half 

the man made as many strokes per 
hour, but this he would not do. A 

3- in. pump, however, is best (fw one- 
man power) if the lift is a l^t one, 
say 30 ft. from the surface of the water 
in the well to the highest point of the 
delivery-pipe, but when higher than 
this the 2^-m. pump will be found to 
yield about as much as a 8-in. and 
with less apparent labour. One-man 
power is considered to be one-seventh 
of a horse-power, which would credit 
the man with raising 28,286 gaL 1 ft. 
high, or, say, 470 gal. 60 ft. high. 
This, however, does not work out 
correctly in practice, and seldom more 
than one-fourth of these figures can 
be relied on. 

A retsinlng valve is sometimes put 
on the end of the suction-fdpe in the 
well, the object of this being to prevent 
the water running back out cd the 
pipe when the pump’s working parts 
become a little unsound. It is a 
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vision genenJly recommended with 
long suction-pij^s, there l»eing a con¬ 
siderable horizoRt^ length in the pipe, 
but failing this the valve is b^ 
absent. It oilers a resistance to the 
flow of water, and, like all such 
valves, it gets out of order in time, 
and its position makes it awkward to 
get at. * 

An importanf detail, much neglected, 
is to see that the suction pi{)e has a 
regular fall (or it may be quite hon- 
zontal where necessary) from the pump 
to well. It must not liave di{)8, nor 
h%li places, for if these exist, air will 
collect in them* and cause niu(;h more 
trouble than the inexperienced can 
well believe. Where a rise in this 
pipe is unavoidable, there sliould lo a 
stand pipe on its highest part with a 
Houndly-litting stop-cock. A retaining 
valve would re<iuire to be put on the 
end of the suction pipe, so tliat on 
opening the cock and pouring water 
in, the collected air would be displaced, 
and the pipe cjuite filled with water. 
On shutting the cock, the pumping 
should be satisfactory and normal. 

When the rising main from a pump 
exceeds 15 to 18 ft. in height, there 
should be an air-vessel to it to mini¬ 
mise shock. This would particularly 
apply to single-barrel pumps in which 
the water is stoppeti at each stroke, 
but it should be considered requisite 
wi^ all pumps, whatever the number 
of barrels, if the rising main is at all 
high. Even with comparatively low 
devations the air-vessel is beneficial 
in preventing shock, reducing labour 
wear and tear. The ^-vessel is 
put either on the pump or on the 
rising main close to the pump. 

Deep-w^ pumps are those that are 
fixed below the ground level and ope¬ 
rated by rods and gear at ground level. 
All pumps must oe within 28 ft. ^ 
the wkter, therefore if the water is 
40 ft. below ground level, the pump 
must be at least 12 ft. down, pa^er- 
ably more. • As a rule, when the pump 
lias to be fixed down tlie well it is put 
within about 10 ft. of the water. This 
is l^t for general reasons, besides 


makii^ allowance lor a fidl in the 
water level. 

In deciding what size of deep-well 
pump is best suited for one-man power, 
neglecting for the moment the amount 
of water required,* a simple calcula¬ 
tion is all that is necessary. Let it 
be supposed tliut the perpendicular 
distance from the well water to the 
delivery outlet in the cistern is 70 ft. 
The pressure of water in pipes w 1 lb. 
persq. in. for each 2 ft. 4 in. in height, 
therefore a 70 ft. column will exert a 
pressure of 30 lb, on each sq. in. of the 
area of the pump barrel. A 3rin. pump 
hM an area of say 7 sq. in., which will 
make a total pressure of 210 lb. The 
handle of the pump is arrange on the 
principle of the lever, the end that is 
held being probably 6 times as long as 
the end to which the pump rod is 
attached. This will cause a i^uction 
in pressure to 35 lb. per stroke, but as 
25 lb. per stroke is considered suffi¬ 
cient for one man continuously pump¬ 
ing, a 3-in. pump would be too large. 
A 2}-in. pump would therefore b^t 
suit the case, the area of this brang 
but 5 sq. in., little more than | of the 
3 in. As a rule the deep-well pump 
is best operated by a wheel action, the 
pump and its wheel being mounted 
on a board. 

A rule for finding the size of pump 
to raise a given quantity of water, is 
as follows— 


•034 x L X S 

where 

D = diameter of pump in inches 
Q = gal. raised per min. 

L = length of stroke in ft. 

S = number of strokes per min. * 
*034 = the contents, in gal., of 1 ft 
of 1-in. pipe. 

In fixing a deep-well pump, it should 
be placed on and firmly secured to a 
st^,*' and this, if of wood, should 

* For residence work the amount would 
probabO' be each as one man oould fombdi, 
and the only calculation needed would be to 
discover the siso of pump beat anited for bis 
strength. 
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be of oak. If the well is deep enough 
Uxere should be etages—skoleton pUt* 
fomiB—every 10 ft. The pump is fixed 
near the aide of the well, not centrally^ 
and this lowest stage should be board^ 
over with loose boards. The stages 
aboye are merely cross-pieces, and these 
carry the roller guides for the pump 
rods, and the rising main is also se¬ 
cured to them. Modern engineers use 
wrought and cast-iron cross stages, in 
place of oak. 

(6) Tvhe'Wdl Pxmpi, — What is 
known as the Abyssinian tube-well 
(due to its prominent use in the Abys¬ 
sinian campai^) is merely a wrought* 
iron tube driven into the earth, a 
pump of any ordinary design being 
attached at the top. Where they can 
be employed,' they save considerable 
expense as against ordinary well-sink¬ 
ing. That it is not a device only 
suited for small purposes may Iw 
by its use at the Burton 
Breweries, where there are some fifty 
3-m. tube-wells nosing 2,000,000 gal. 
of water daily. Unfortunately the 
tube-wdl is not suited for such soils 
as day, very fine sand, marl or loam, 
but in gravel, coarse sand, chalk, and 
some modifications of these, it does 
well. 

Fig. 226 ^ords all the details of 
the well, showing the lower end of the 
tu^ underground. 

The well, if it may be cdled such, 
consuts of a sufficient number of 
lengths of ordinary good quality 
wrought tube irith socket joints. The 
joints, as they are made, must be 
• quite sound and water- (or rather air-) 
tight. The lowest end length of the 
tube, the first to be driven in the 
'ground is heated and hammered to a 
point {or these pointed ends may be 
purchased), wd a number of boles 
must be drilled in this lengUi as 
shown. 

method of driving is simple, the 
.. ebief tools bring the pulleys, the 

monkey,'^and the**clamp.” These 
'■^umAodied in fig. 227. Assuming 
that' the printed tube has been in¬ 
serted & the'ground digging or 


driving with a heavy wooden tool), a 
length of pipe is theft connected (to 
the point^ end piece), and on this 
pipe the clamp is securrii at a suitable 
point. FoUowii^ the clamp the 
monkey (weight) is slipped on, and 
then the pulleys are secured. By 
pulling the ropes shown passing over 
the pulleys the monkey is'raised, and 
then, on suddenly releasing the ropes, 



this weight falls and delivers a blow 
on the clamp. The clamp being 
securely attached to the jxpe, the 
suooessive blows delivered have ^ 
effect of driving the pipe into the 
ground. When the pipe has been 
driven down until the c^p ia st ca* 
near the earth, the damp ax^ pulleys 
must be loosened, raised and re-secu^ 
at a higher point and the nuomiilg 
continued. It is a two-hanctod. jo)^ 
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Imt one man need only be an agricul- 
tur^ labourer.** 

Id doing this ^ork first' see that the 
pointed end is well pointed wid true^ 
and be sure that this end length is 
driven in true and perpendicular at 
the stut. Ab soon as the tube U a 
few feet down, Mid then every 2 ft or 
lera, let a pummet be lowei^ down 
inside the tube ^ see if a water-bearing 
stratum has been reached. 



When water is reached and the 
pump attached, it may be necessary 
to resort to priming." This means 
pouring some water down the tube 
and Uien working the pump-handle in 
ihmt jerks. loosens the earth 

• Hw ends of Uie tubes are screwed a Uitle 
tonger than osaal, so that they enter the socket 
itf enMgh to Initt tc^tber Inside, lo some 
oaeea Uie monkey does not run on tbe tube, 
hot is lospeoded Aom a tripod frame. Tbe 
qiqqIm tbeo drops on tbe end of the tube, 
whish M a beavy o^i on It to take tbe blow. 

8 


around the perforated lower tube. 
Before the pump is attached it should 
be seen that the driving has not 
caused the perforated tube to become 
choked full of earth or sand. If it 
has, a piece of smaller tube should be 
put down and the pump attached to 
this smaller tube, water being then 
poured down and the pump worked to 
lift the earth out. '^en the pump 
is finally fixed and tried, there is 
almost certain to be a deal of sand or 
earthy material raised with the water 
at first. This, however, will cease as 
soon as a cavity has b^n formed in 
tbe earth, as the illustration shows. 

The avwlable quantity of v^ter 
from a tube well depends on the spring 
or stratum that is tapped, Imt the 
following figures represent the usual 
limits 


8lse of Tube, 
in. 

51 

2 


OaUoob raised 
per Hour. 

200 to fiOO 
300 „ 760 
400 „ 1800 
1000 „ 2600 
2000 „ 4500 


The tube-well, when posedbie, is 
cheaper than a dug well. For reri- 
dence work, the l|-in. size is usually 
sufficient, and to ^ve a 20-ft. well of 
this size, including all expenses and 
a fair quality lift-pump, 7^ seldom 
exceed 51. 10s. 

Tube-wells can be sunk as deep as 
80 ft., though 60 ft. is considered the 
limit of depth. When sunk these 
depths it is generally expected tiiat 
the water, when struck, will rise up the 
tube to a sufficient height for a pump 
at ground level to be used, but if not 
then it is customary to dig a dry well 
down far enough, that is, until a point 
is reached 26 to 28 ft. above the watw. 
The pump is then fixed in this dty 
well and operated as a deep-weU 
pump, 

Is F]». 228 and 229 are shown 
views v^ch illustrate a sucoesaful 
method of obtuning lasge suppUes of 
water by means of tube-wells, if the 
2 K 
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underfund water is in sufficient 
quantity and near enough to the but* 
nuse to be raised by suction. 

It consists in any number of separate 
driyen wells, covering a considerable 



Fio. 329. 

area, the wells generally bmng driven 
vairyiBg depths. These ^^lls are 
bozmected into a main'horiEontal 
'^ifcQatftiog’ pipe of large size, which 
aa« small stc^e. A eoQ> 
is i^ade this to the 


pumping engine. In some instances 
these wells are driven from the sur¬ 
face, but in the caSe shown in Figs. 
228 and 229, an excavation is first 
made. 

When water is to be found in large 
quantity, this method is an effective 
one in providing the wa^r-supply for 
small towns and villages. 

(c) Wing Pumps.-^The semi-rotary 
or ** wing” pump is an ingenious device 
in which a pumping action is ]»x)duced 
by tl» reciprocating movement of one 
or more arms nr wings in a circular 
space. An illustn^on will serve 
better than any description to show 
this action, and Figs. 230 and 281 are 



Fio. 230. 


therefore given. The first illustra¬ 
tion shows the exterior of a Wilcox 
pump with its handle, whOe the 
second affords particulars of the 
interior working parts. This illustra¬ 
tion is of a “ double actin g ** pump, 
each movement of tha himdle, rit h w 
way, performing a pumping stroke. 
Thev are also made single-acting 
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quadruple-acting. The double-acting 
pump is also to be> had with ball valves 
and leather Beatings—instead of flap 
valves—fw pumping muddy or sandy 
water. 

The illustration 231 affords all 
detful of the working parts, so that 



desmption is unnecessary. The list 
of capacities is as follows:— 


So. 

Iti 

III 

i 1 

II 

& 

,|b 

II 

4 

•Si 

ll 




ia. 

in. 

is. 

0 

37(1 

104 

} 

8 

6 

1 

390 

100 

9f 

6| 

3 

MO 

SB 

1 

10 

6* 

3 

060 

83 

U 

12 

7* 

4 

930 

BO 

H 

12* 


& 

1140 

73 

li 

14 


i 

1600 

68 

If 

16 


7 

1960 

66 , 

3 

17 


» 

3400 

63 1 

3 

30 


3 

: S34» 

46 

‘if 

i »1* 


!• 

1 8690 

40 

8 

1 23 


11 

4330 

L« 

8 

84 

17 


Diaphragm —This is an¬ 

other form of pump which does not 
rdy on a plunger working in a cylin¬ 
der. In this case a rubber diaphragm 
takes the place of the plunger, and tl^ 
makes them p^ticularly suited for 
raising muddy or sandy water, water 
containing coal debris or small gravel, 
also sewage. It is a broad low fcnm 
of pump, but c&D. be made odourless 
when pumping out cesspools, etc., by 
a proper fittii^ dome cover. 

Pumps for Acids.^The chief 
difficulty with acids is their corrosive 



action on the materials employed ia 
pump consUnotion, necessitating the 
replacement of the ordinary materials 
by others less liable to destruction. 

A common leaden lift-pump adapted 
for use with acid which it neitto strong 
nor hot is shown in 1^. 282: a,woodtt 
plank, 5 ft. X 11 in. X 2 in.; A inm 
. 









500 


Pumps : Pumps for Acids. 


handle &nd support; c,iron rod; <2, iron 
stay; e, copper plunger-rod ; /, l^en 
box with spout bore ; leaden 
barrel, 2|-iQ. bore ; /i, iron plate; «, 
iron ban^; k, leaden ball valve; 
leaden supply-jnpef-in. bore ; to, rub¬ 
ber packing ring; n, leaden 1^11 valve. 

Boulton’s stoneware force-pumps for 
acids, bleach liquor, alkalies, vinegar, 
etc., are shown in Fig. 233. They can 



Fio. m 


be used in connection with stoneware 
socket inping if required, and the 
various parts can be bad separately in 
case breaka^. Thqy ran^e 
l|-m. bore, 6-m. stroke, raising 44 
gal. per hour, to 6-m. bore, 15-in. 
strou, raising 1800 gal. per hour. 
These pumps ue arranged to work by 
Steam power. The plunger is of stone¬ 
ware, aoonrately g^'ound to lit the 
stu&ag-glaod, this also being ground 
on the woiiking sur&usee. Asbeetos 
is used for paokhig. The valves, which 
are of the f<»in usually known as 
**battei€y valves,** are gipund aocu- 
rately intO' their sitt^ings, the rise 
hein^^adjuited by t^e stoneware cross- 
fiatj the vrare above. The 

ioiaittBg pf.tbe^QfM is made by means 


of a circular groove and fillet fitting 
into other, packed with rubber or 
asbestos, the flange* being clipped 
two sets of iron semicircles crossing 
each other, thus forming a continuous 
ring, through whidi the bolts and 
nuts pass as shown in drawing. Stone¬ 
ware barrels are also caremly made 
for lift-pumi^ with rubW buckets. 
The difficulty of grinding the interior 
surface of the slider beix^confflderable, 
this arrangement is not in practical 
use. The ram is hollow, having 
an iron rod for attachment passing 
throigh the centre^^ the end being 
stopp^ with some acid-proof material, 
such as sulphur. The iron parts are 
coated with rubber or varnish, as may 
be necessary for the purpose to which 
the pump is to be appllM. 

The application of compressed air to 
the surface of acid contained in a close 
vessel with an outlet is much adopted 
in large works. The vessel containing 
the acid is usually of cast iron lined 
with stout lead, and the air pumps 
are driven 1^ steam. 

A very handy contrivanoe fw draw¬ 
ing small quantities of acid from car¬ 
boys, etc., is known as Nichols’ arid 
pump. This apparatus is securely 
fixed a thumb-screw on a pedestal, 
to be readily adjustable for height. 
The pedestal is supported on a minia¬ 
ture platform (easily extemporised 
from an old box), which again is placed 
on the carboy. TIm principle on which 
the pump is oonstructed ofay be seen 
in F^. 234. The body or worsung part 
of the pump consists of 3 glasses, a, and 
a rubl^ bulb b. The glasses are veiy 
carefully ground together and secured 
at the joints screw coupling, mak¬ 
ing them perfectly air-tight, ^e two 
valves e are fitted to their plaoea ttcd 
carefully ground Iw machinery, which 
drives the air into the chamber iMtween 
the glass cups. In use, the rublNpr 
bulb is compressed hj the band, 
lower valve remains tight, and the'air 
esoapes through the vsdve. Tte 
hand, now removed trom the ba%, 
allows it to expand, and M a vacuum 
is created in the cumber, the uppw 
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valve closes, and the acid rises through 
the section tubcf into the chcunber to 
fill the vacuum. Another compression 
of the bulb drives the acid up through 
the upper valve, and the Chamber is 
a^in filled with acid ; as this opera- i 
tiou is repeated, the liquid flows from I 



the nozzle d of the pump. The rela¬ 
tive capacity of the cliamber and bulb 
is so nicely ailjusted that the acid 
never rises high enough in this chamber 
to enter the bulb. It will be noticed 
that an air-chamber is formed at every 
joint by a downward projection of the 
top j»ece; this prevents tlie acid from 
ever reading any joint so long as the 
pump stands erect. A discharge-tube 
atta^^ed to the nozzle of the pump ex¬ 
tends to a point just below the bottom 
of the carboy, so that continuous pump¬ 
ing for a short time will give a siphonic 
action which can be instantly arrested 
at any time tnr the remo^^ of the bulb 
from its nipple. A metallic bulb may 
be substituted for the rubber one, 
giving greater power. By means of a 
metallic bulb, a large tube may be 
used on the siphon, which will be oap- 
emp^rmg a carboy of sulphuric 
add in less tl:^ 3 minute. The 
pump consuts of a pump ami siphon, 
whion becomes after a few ! 


strokes of the bulb. Once set in mo¬ 
tion, the add flows until stuped. Its 
action is rapid and perfect. The glasses 
are entirely enveloped in a light cast* 
, iron covering, and the apparatus is 
i light, durable, and perfect in its action. 
Any quantity of add can be drawn 
without the least danger to dothing, 
person, or fioors, and the person using 
the pump may be entirely inexperienced 
in such matters. 

Although the following device, in 
slightly different forms, has been in 
use for some time, yet the convenience 
of the modification shown in Fig. 235 



may render it worthy of dMcription. 

I ABCarefl glass tubes passing thrmigh 
the rubber stopp^ D, A and B eudi^ 
just below the stopper and 0 reaching 
to the bottom of the bottie. To B is 
attached a double-valve rubber bulb. 
A is so bent tlut while the 1»ilb » 
I clasped in the hand, the thumb can 
easily be held over tine open end of A 
at H. Add can then m forced out 
through C, and tiie flow may be 
checked instantly by removing tlw 
thumb fi^m H. The left hand u thu 
: left free to hold under 0 the veeee 
i into which the add k to flow. A 
! glazed earthenware didi is placed uptm 
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the table imder C to catch the drip* 
pings. For the use of laige classes of 
beginners in general chemistiy this 
apparatus is well adapted, since acd- 
dents resulting from careless handling 
are rendered almost impossible, and 
both acid and time are economised. 
The same device may be used for cm** 
boys, the tube C b^g extended up¬ 
ward, so that an acid bottle may stand 
on the box beneath it, and H being 
kept closed by a piece of rubber tubing 
and a pinch cock. (L. M. Dennis in 
‘Arner. Chem. Jour.’) 

A modern pattern of Boulton’s 
stoneware pump is shown in Fig. 236, 


The^ appear to be giving great satis¬ 
faction. * 

Pumps for Syrups.—The use 
of force-pumps of ordinazy construc¬ 
tion for rinsing cane-juice and syrups 
is to be condemned on the grounds ot 
their limited capacity, the churning 
of the liquid and consequent admix¬ 
ture of air, and contamination of the 


5 ^ 





HlklU 


embodies idl the improvements sug¬ 
gested by many yeu's' practical expe¬ 
rience. Each pump, befm'e being sup¬ 
plied, is put into actual work with a 
30-ft. heM of water and tested as to 
efficiency, and so to ensure satisfactory 
^]4mg. They are strongly con¬ 
structed of acid-proof stonev^re, 
plunger uid valves also being of this 
matoial. The i^ves and seatings are 
easily accessible by removing the valve 
ibox covers, and tike lift of the valves is 
adjustable. Di «ase of injuiy to any 
'fporaoD of* the pu^, it can be replaced 
« sif{i^ The pumps are made 

iGn Biieealtohfi 240-2000 gal. per hour. 



lif^uid hy the grease used in tbrir lur 
bncation. Hence the general adoption 
of the monte-jus (** juioe-raaser "X one 
of whose many forms is illustrate in 
Fig. 62. The body of it consists el 2 
climbers a 6, separated by a eteam* 
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tight diaphragm; the upper chamber 
a receives the ^rup to bo elevated, 
while the charge in the lower chamber 
6 is in course of elevation, ^d it is 
made of suitable capacity for that pur¬ 
pose, When the lower cbambo* b is 
empty, the valve e is raised by turning 
the handle d, while the top of the air- 
pipe e is opdhed. The syrup contained 
in the upper chamber a immediately 
descends through the valve e, any air 
that may have l^en imprisoneil in the 
chamber b escaping through the air- 
pipe e. Tlus air-pipe extends alx>ut 
6 in, into the lower chamber 6, for the 
purpose of asceitainiug when the cliam- 
ber is sufficiently full, the escape of air 
througli the pipe e beii^, of cour^, 
stopp^ as soon as the syrup readies 
its lower end. The cessation of the 
whistling noise made by the air rushing 
through the end of thu pipe e consti¬ 
tutes the s^nal for screwing down the 
valve c, to prevent any further flow of 
syrup into the lower chamber b. The 
air-tap is then closed, and the steam- 
tap / of the steam-pipe g, communicat¬ 
ing with a steam bofler, is opened, 
when the empty space ^tween the 
surface of the syrup and the top of the 
lower chamber 6 is immediately flU^ 
with steam, which at once commences 
to drive the syrup out tlirough the 
discharge-pipe A. As this pipe is car¬ 
ried down to vrithin a short distance 
of the bottom of the wonic-^us, nearly 
the whole of the contained syrup is 
forced out of the lower chamber b. 
As soon as any indi(»tions of steam 
appear at the mouth of the discharge- 
pipe, the steam-tap / is shut, and the 
valve c and air-tap t are opened to let 
in a fresli charge. 

It will thus be seen that the action 
of the monU'jxu is exceedingly dmple, 
only one precaution being necessa^, 
vix. to shut the valve o through which 
the i^ip is running, in time. If the 
syrup be allowed to reach the top plate 
of the champer h, the steam, when let 
in through the pipe will mix with 
and boil the syrup, but will not elevate 
it; considerable difficulty and delay 
■ometimea arise from this oroum- 


stance. As a precaution agmnst care¬ 
lessness, an overflow tap i should be 
fitted to the shell of &, a few inches 
below the top, so that the superabun¬ 
dant syrup might be drawn off. In 
the case of cane-juice, as it comes from 
the vumte-jus^ it is said to be suffi¬ 
ciently wanned to retard fermentation 
on its way to the clarifiers. 

While this instrument remams by 
far the most generally adopted means 
of raising juices and syrura, its supe¬ 
riority has not been unchallenged. It 
has been objected that its interior is 
not readily accessible, and that it is 
therefore difficult to keep clean, where¬ 
by fermentation may be caused in 
juices by the prince of accumulated 
dirt within the inarUe-jm. It is also 
urged that the liquor is diluted the 
ad^xture of condensed steam. 

Hence, in many cases, the ftumU- 
jus has b^n replaced by centrifugiBd 
pumf«. In favour of these, it is m- 
vanc^ that there are no valves or othw 
mechanism to become a refuge dirt; 
no air or steam is forced into the liquw; 
and, with properly adjusted arms, the 
juice or syrup is raised in a solid col¬ 
umn without churning. Many state¬ 
ments, however, point to the f^t that 
the churning is often seriously worse 
than with the niontc-jus. In the beat 
central sugar factories, steam in the 
monte^us is replaced hy air under a 
pressure of 60 lb. per sq. in., thus ob¬ 
viating most of the drawbeu^s that 
liave l^n complained of. 

Pumps for Soap a&d Lye.— 
Pumps of several kin^ are employed 
in soap-works, for removing spent lye 
and soap from the coppei^. For sznul 
pans, a simple hand suction-pump 
answers ; for larger ones a single- or 
double-acting lift- or force-pump may 
be placed inside the copper, uid worked 
by hand, or by an eccentric on a shaft. 
In lat^ factories, some form of centri¬ 
fugal pump is found useful. Their 
great advantages are the absence 
valves and e^y deranged working 
parts, and the huge amount of wo» 
they can do in a short time. The 
pumps made by J. & H. Owynne, are 
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in most favour in England ; the form being twice emptied in each revola- 
uaually employed in America is that tion. « 

represented in Figs. 238-240. The Siphons.-- Where fluids have to 
pumps require to be connected with be transferred from an upper to a lower 
pipes having swing joints to permit level, passing on the way over an ob> 
their being raised ai^ lowered at will, stacle of greater height than the upper 
To avoid the pipe system becomii^ vessel, a siphon may <K}nveniently re- 
choked soap congealing in it, a place a pump, as, once the stream is 
steam-pipe should be inserted at one started, it will continue flowing indefi¬ 
end, to warm {npes and pump pre- nitely until the level pf the liquid in 
vioos to use, and to ‘‘ blow out ” all the supply vessel becomes so low as to 
their contents at the end of the opera- admit air into the siphon. 



Fis. 



Fro. 239. 


UoD. In the lUuetrationB, S is the 
sucUon- jnpe; H, delivery-pipe; F, 
h lsdes set upon a cone (the rotation of 
Vhiok m the closed case pitKiuces the 
pum p in g ), which is kept in its place by 
adjustable set screws. This pump will 
tiwudfer to any desired of the 
ficrtory, lye, melted fat, finished soap 
not too stiflQ, **nij^,'* and soft 
, 0 iatL Ttie .diameter of the pump is 
|0 hL of its outlet 2^ in. ; when 
12Q ’reT. a minute, it will 
gidj, an hour, its contents 


m 


Fro. 24a 

In its simplest form, the siphon is 

merelya pipe bentintoaO sha]^,with 

one 1^ longer than the other: the 
shorter leg is placed in the liquid which 
is to be drawn off. To start the dphen, 
it is necessary to empty it of air and 
fill it with the water or fluid to he 
siphoned ; this is best acoompliriied Iff 
tumii^ it end upmost and pouri^ w 
liquid in at the longer 1^ till it over¬ 
flows, the thumb bemg meanfHiile held 
over the orifice in the shkorter 
Both ends are stopped in this waff 
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white inverting the siphon into the \ nh\e—hut to temeiy it eaaly. ¥ig. 
veMeltohedrswrafrom, andcaremust I 242 ehowa the arrangement, which 
be taken not to remove the thumb from 1 also answers the useful purpose of a 
the mouth of the longer till after | filling-point for the siphon. It should 
the shorter is free to draw its I be fitt^ up at the highest point of the 

siphon, and at all high points if the 
(a) The opeo^tion of a siphon delivery-pipe does not preserve a 
depends on the source of supply being I gradual tall from its highest point to 



above the level of the point where it 
is to be delivered. Of course if a 
straight pipe cem be run from the 
high to the low point it would be best, 
but if a high object or place existe 
between the two points then siphom^ 
may be resorted to. The example 
illustrated in Fig. 241 represente a 
case where a house has a long piece of 
ground, about two acres, at the rear, 
liie ground rises hem the house, and 
at the highest point good water is 
obtainable at 12 feet depth. This is 
well above the level of the sinks in 
the house, but as a trench, 12 to 14 
feet deep, could not be sunk to lay a 
straight pipe from the well, a 1-inch 
siphon service was laid as indicated, 
and has always worked satisfactorily. 
As the movement of water through 
a siphon is due to atmospheric pres¬ 
sure, DO siphon can have its highest 
point more than 34 feet above the 
Bouroe of vmter, and in practice it is 
well not to exceed 28 fMt, and then 
onfy wlwn the long 1^ of the siphon 
li several feet lower Uran the water- 
liZM at the source. 

A trouble u experienced with 
m^ons udxen the^ become w-locked. 
'EWe is, however, a moderately simple 
provision that may be made, not to 
prevent the trouble-~Bs this is impos- 


its discharge end. To discharge air 
(which collects in the chamb^ A) 
close the cock B, then open C. The 
air from chamber A wUl escape, and 
water t^e its ^ace. Now close C 
and open B, and any air below the 



latter will rise up into the chamber A 
and water descend to take its place. 
This, it will be seen, enables air to be 
discharged without emptying or stop* 
ping the normal work of the siphon, 
and the time occupied in dmng Qm Is 
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ft few minutes only. Tne upper pan 
or tank, in whi(m the cock 0 is 
situftted, is kept filled with water, for 
the purpose already explained, whilst 
the lower pan, around the cock B, is 
provided to water*8eal this latter 
cock. 

The efficiency of this air*diBcharging 
appliance is greatly assisted by avoid¬ 
ing the use of any horizontal pipe at 
the highest point or points in the 
syphon. Horizontal pipe will have 
great ^-bubbles collect and hang 
^ong inside it, first itn]{»iring the 
flow of water and subsequently stop¬ 
ping it, and whatever provision is 
made for air-dischu^ will fail to 
properly remove this accumulation. 
These high points should be little 
more than pointe, and the rise and 
^ to and from them should not in 
any part be less than 1 in 20. Unless 
the water passing through the pipe 
has velocity enough to scour the air 
out, it will stay there and give trouble. 

(6) When, at an elevated point in 
a meadow, there exists a apring or 
vein of water that cannot be utuked 
at a distance, either because the supply 
is not sufficient, or because of the 
permeability of the soil, it becomes 
veiy advantageous to accumulate the 
water in a reservoir, which may be 
emptied from time to time through 
an aperture large enough to allow the 
water to flow in abundance over all 
parts of the field. Tl^ storing up of 
the water permits of irrigating a 
much greater area of land, and has the 
advantage of allowing the watering to 
be effected intermittently, this being 
better thm if it were done continu- 
opaly. But tiiis mode of irrigating re- 
qnirM assiduous attention. It is neces¬ 
sary, in &ct, when the reservoir is full, 
to go and raise the plug, wait till the 
water has flowed out, and then put in 
the fflug again as accurately as possible 
*—a thing that is not always easy to do. 
Has w<n'k is a continuous piece of 
imd takes just as much the 
ioegivtodom fmjpqirtionaB the reser¬ 
voir }$ more ^jatant from one’s dwell- 
««• In jerdar:^to do away with this 


inconvenience, Giral, of Langogne 
(Loz^), has invented V sort of •mov¬ 
able siphon that primes itself auto¬ 
matically, however small be the spring 
that feeds the reservoir in which it is 
placed. The apparatus (Fig. 243) 
consists of an ellwwed {fipe C A B D E 
of galvanised iron, whose extoemity 
0 communicates with the*outlet R, 
where it is fixed 1[y metffis of a piece cd 
rubber of peculiar form that allows 
the other extremity B D E to revolve 
^und fm axis, while at the same 
time keeping the outlet pipe hermetic¬ 
ally closM. This rubber, whose lower 
extremity is bent back like the bell of 
a trumpet, forms a washer against 
wluch is applied a galvanised iron 
ring that is fixed to the mouth of the 
outiet pipe by means of 6 small 
screws. This ring is provided with 
2 studs, which engage with 2 flexible 
thimbles, affixed to the siphon by 
4 rivets. These studs and thimbles, 
as well as the screws, are likeMrise 
gtdvanised. Between the branches A 
B D E of the pipe is soldered a sheet 
of galvanised iron, which forms iso- 
lat^y a receptacle or air-chunber F, 
that contains at its upper part a small 
aperture 6, that remains always open, 
and, at its lower part, a oopj^ screw- 
plug d and a galvani^ ho(^ H. In 
the interior of this chamber is arranged 
a small leaden siphon a b o whose 
loiter 1^ a passes through the bottom, 
where it is soldered, and whose shorter 
one e ends in close proximity to the 
bottom. Finally, a galvani^ iron 
chain Q H, fixed at O to the bottom 
of the reservoir, and provided with a 
weight P of ^vanised iron, it hooked 
at H to the siphon and allows it to rise 
more or less, according as it is given 
a greater or less length. From what 
precedes, it vrall be seen that the out¬ 
let is entirely closed, so Hiat, in order 
that the water may escape, it most 
pass into the pipe in the direction S H 
B A C. This granted, let us see Blow 
the apparatus works : in massufe 4# 
the water ris^ in the reservoir, the 
siphon gradually loses weight, uu 
extremity B 1) H is flni^ toed Ijf 
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the so that the entire aifair 

revol^ upon*the studs, until the 
ch^ becomes ‘taut. The apparatus 
then ceases to rise ; but the water, 
ever continuing to rise, finally reaches 
the apex b of the smaller siphon, and 
tiirough it enters the air-chamber and 
fills it. The equilibrium being thus 
broken, tlfb siphon descends to the 
bottom, becomes primed, and empties 
the reservoir. When the level of the 
water in descending is at the height of 
the small siphon a b, this latter, 
which is ah)o primed, empties the 


is simple in its operation, and not 
very costly, is being emjdoyed with 
success for irrigating sevem meadows 
in the upper basin of the Allier. (* Le 
G^nie Ciw.’) 

(e) As well known, the general solu¬ 
tion of the problem of storing water, 
a vital question for agriculture, is the 
following: to unite all the sources 
that are not utilisable, on account of 
their too feeble dischwge, in a reser¬ 
voir of appropriate dimensions, which 
is emptira one or more times in 24 
hours through a sluice of dimensions 





chamber F in turn, so that, at the 
moment the large siphon loses its 
priming, the entire app^tus is in the 
same state that it was at first. In 
short, when the water enters the reser- 
Toir, siphon, movable u{Mn its base, 
rises to the height at which it is de¬ 
sired that the flow shall take place. 
Being arrested at this point the 
chain, it becomes primed and sinks, 
and the water escapes. When the 
water is exhausted, the siphon ris^ 
anew in order to again sink ; and thk 
goes on as long as the peri^ of irri¬ 
gation lasts. This apparatus, which 


such that the water collected can be 
entirely <li8tributed over the surface 
to be irrigated, in a relatively short 
time. Experience, in £sct, has proved 
tliat if water is profitable when distri¬ 
buted to profusion, it is but slightly so 
whenit flows in a thinstreaminatrench 
which it wets only the banks. 
Instead of having a sluice to be 
opened at definite intervals, it long 
ago occurred to some persoiu to make 
use of the ordinary siphmz. Itsuffioes, 
in fact, that the latter shall prime 
itself automatically in order to have 
a rapid and intermittent emptying of 
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the reservoir. But the condilions 
necessary for such -automatio priming 
are sometimes difficult to carry out. 
The souit^, in ^t, must be very 
regular, and have a pretty large die* 
ch^e, larger than t^t of the siphon 
during the short space of time in 
which the latter, operating at first as 
a 'miste pipe, is upon the point of 
priming itself. If this critical point 
is pass^, the priming is effected and 
the reservoir is emptied by reason of 
the greater velocity that the head of 
water gives the liquid in the siphon. 

But if the source is intei^ttent, 
irregular, or diminishes, it may happen 
that the siphon will no longer perform 
the functions of imything but a waste 
pipe. Priming will no longer be able 
to be effected,' and the abrupt emptying 
of the reservoir will no longer take 
place. 

In certain special cases, this state 
of things can be remedied by establish¬ 
ing a well of water for the reception 
of the loi^ branch of the siphon. 
The overflow is thus reduced and the 
priming can take place. 

This, in reality, is merely a pallia¬ 
tive of a result ^t is so uncertain in 
all cases that it is usually perferred to 
empty the reservoir hy opening a sluice 
at stated int^als. Hence an annoying 
restraint, and a veiy poor utilisation 
of the water at one’s di^pos^. 

In foct, the us^ generally opens 
the sluice in the morning and evening. 
Between these two intervals and at 
night, if the reservoir is full, the water 
flows out slowly, and irrigates but a 
small surface. 

Different means have been proposed 
for obtaining an automatic discharge, 
*and especially for preventing the ever 
possible neglect to manceuvre the 
rittioe. At the last agricultural ex¬ 
hibition at Tulle was shown a recently i 
I devi^ and very simple system, the 
gntft advantage, of wl^h is the entire 
.of. any mechanism whatever 
to get out of order. It is a 
to It has been, so arranged by 
;,pidfondtad6<^tk|at the problem is en- 
' ^vad ^H^tejdl the difficulties | 


Siphons. 

enumerated. Fig. 244 gives a general 
view of the apparatus fhd the iq|jmer 
in which it is arrai^ed in the sluice 
hole of a r^iervoir. Thus placed, and 
supported by 2 wooden posts, one bas 
no longer to pay any attention to it. 
Wluktever be the irregularities in the 



discharge of the source, tbe siphon 
will never act as a waste pipe, and will 
prime itself as soon as the desued level 
of water is reached in the reservoir. 

The latter once empty, the siphon 
will be unprimed, and vdU reprime 
itself a few hours later. The instant 
of unpriming, and consequently the 
level of the water remaining in Hie 
pond, is fully under the control of the 
former. It suffice, in foci, to form a 
series of aperture a in Hie shori 
branch of the siphon, and close them 
with wooden plugs that ure removed 
according as it is desired that they^atei 
^lall descend to sudi or iudi * levd 
in the reservoir* 
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* As shown inthe sections in Figs. 245, 
246, appai^tus ia constructed in 
two different foitos, but the principle 
of both is absolutely tlie same. 

The bell siphon (Fig. 245) consists 
of a tube, which is inserted in the iduice 




hde and is provided at its uj^per part 
with a droular water reservoir A. A 
movable bell, provided with an inteiml 
drcular diapl^m B, covers the whole 
and rests upon the tube. It is provid^ 
with two small external reservoirs 
E B' oonneoted by a tube t The lower 


Siphons. 


reservoir R' communicates with the 
interior of the bell, through small 
apertures. 

Two bent tubes T T' put the reser¬ 
voir R in communication with the two 
chambers a formed in the bell by the 
diaphragm B. A third tube S below 
the twoothers, starts from the reservoir 
R, traverses the bell, and hangs verti¬ 
cally in the interior of the central 
tube fixed in the sluice. 

Fig. 246 represents the second form 
of the apparatus. It is an ordinaiy 
doubly revolving siphon. The gen^l 
arrangements are the same as those 
just described. It is to be remarked 
tliat the part A of the bent siphon 
will always remain full of water, like 
the reservoir A in the bell tiphon. 

Let us suppose that the pond has 
just been emptied; the unprimed 
siphon will be entirely empty, except 
in the parts A. The water gradiudly 
rises in the reservoir, and consequent^ 
in the short branch of the siphon, in 
the reservoir R, through the inter¬ 
medium of the reservoir R', and in the 
three tubes T T S. In measure as 
the water rises, the air is driven for- 
wud until the moment that the si^on 
is about to operate as a waste fupe. 
It thus takes a certain pressure in the 
chamber a (tube T), on account of tiie 
presence of water in the internal 
r^ervoir A. In the chamber 0, on 
the contrary, it remains at the pressure 
of the atmosphere, since the long 
branch of the siphon opens in the free 
ah’. It is start^ from this moment 
that the automatic priming of an 
ordinary siphon may take pla^, if the 
requisite conditions discharge be 
present, the air confined in the upper 
parts being carried along by the firot 
jet of the liquid. If such conditions 
are not fulfilled, there alwa^ remains 
in the upper part of the siphon or of 
the bell some air that must be rid 
of, or the pressure oi which it will 
suffice to diminish sufficiently to pro¬ 
duce an abrupt ascending motion of 
the internal liquid column, and oonae- 
quently a {riming. 

8uoh is the prinoipla to be a{^ilied» 
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and the way it is done is as follows : 
Id consequence of the presence of a 
certain volume of compressed air in 
the internal chamber a, the velocity 
the siphon's flow as a waste pipe is 
infinitely small, and increases pro* 
portionally much more slowly than 
under ordinary circumstance with the 
external level of the liquid. It results 
from this, that whatever be the dis¬ 
charge of the source, the tube S, placed 
beneath T and T' will be very quickly 
immersed. 

In reality, this tube is merely an 
auxiliary nphon whose diameter is 
small enough to allow its priming to be 
always certain. It will therefore empty 
the reservoir R almost instantaneously. 
As, on another hand, the latter can 
fill itself but tlowly, on account of the 
small diameter of the tube t, there 
will occur, in order to fill the vacuum 
formed, an abrupt draught and a 
putting in equilibrium (throi^h the 
tubes T T') of the air occupying the 
internal chambers a At this very 
moment, the jet of water issuing from 
the auxihaiy siphon in thecentral tube, 
or the long branch of the siphon, 
causes a suction in the chamber 3, and 
establishes in the whole (a 3) a pressure 
s^ibly less than that of the atmo¬ 
sphere. From this complete rupture 
of equilibrium between the internal 
liquid and gaseous strata of the siphon, 
results a sort of ram stroke that effects 
sa automatic priming. From the 
vmy b^inning, the remaining air is 
omried along the liquid, with a 
considerable velocity, dependent upon 
the height of the water In the pond, 
which latter rapdly empties until the 
appmtus is unp^ed. 

' system, with a few slight modi- 
ficatfons of detail, is appKcalfle as i 
foUo'vra : 1, to the flushing chambers I 
in the sewers of large cities ; 2, to 
thib submersion cff meadows, and in 
genend to all tlM problems of irriga- 
Uat; 8, to the automatic emptying uid 
rial f i rin g of the water m g^en 
fnsnii tains and m ponds eqpedaUy set 
jMcttltve ; 4 , and, finally, 
^ thttdiiBii^Ql' qitBrries, mine boles, 


etc., without machine^, provided there 
be a low point for the flow.* (*La 
Nature. *) 

Figs. 247, 248 show bandy glass 
siphons adapted for small operations, 
the former being without, the latter 



with, stop-cook 0 for r^ulating the 
flow. The current is stated in these 
by applying the mouth to the end a 
of the tul«, and employing it as an 
air-pump to exhaust the air till the 
fluid rises into the bulb b. With 



harmless liquids, a simple bttii glass 
tube may suffice as a siphon; bat 
suction with the mouth at the aid pf- 
the longer arm is somewlu^ inoon; 
venient. The arrangement arown is 
Fig. 248^ simple, and presiSnticcrtiahi 
advanta^: A g^ass tube gr/ | iu. 
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wide, and 12~16 in. long, contracted 
at tbe lower *end, 1 m, at its upper 
end, a cork stopper, in which the 
mouthpieoe Sd and the siphon A A' are 
fixed air>tight. The shorter arm h of 
the siphon reaches nearly to the bottom 
ol the tube, and limits the play of a 
glass ball A, which acts as a valve. 
The diamdler of tLe ball is about | in., 
that of the si|Hion | in. The instru* 
ment thus arrange, being dipped 
into the vessel to be dischar^, the 
tubes g and h become fiU^ with 
liquid to the surface N N. Instead 
now of suckii^, as with the common 
siphon, one bmws into the mouth¬ 
piece M ; and in consequence of the 
compression of air, the lower opening 
is shut by the ball k, while the liquid 
rises in h, and begins to flow through 
A' in the usual way. If the vessel to 
be emptied is not full, or the column 
of liquid is a small one, it is necessary 
before blowiim into the mouthpiece, 
to suck it slightly, in order to obtain 
a lai^er volume of the liquid iag; &b 
one condition for the right action of 
the instrument is 
that A A'should be 
filled before the 
column of liquid in 
•7 sinks’to the mouth 
cf the siphon at k, 
when one blows 
through M. 

249 shows a 
method of construct- 
ii^ a uphon suited 
for crawing off largo 
quantities of hot or 
corrosive liquids (the 
dimeni'ious given 
bang a>iapted to sulphuric acid boiling 
pans^ In the figure, n isaleaden sij^on, 
in. Ixre, through which acid is to 
be drawii from the pan, that lies 
hidden in brickwork behind the stay 
bar/; 0 is a leaden cup, 18 in. deep, 
4 in. diameter, attached to a weight 
^aohainptusing over a pulley. This 
oup Is with acid ; the siphon is 
also filled with acid, and set with one 
leg in the pen and the other in the 
cup. the oup is lowered, the 


acid flows through the siphon and 
overflows the cup, running into j>, a 
leaden box, 3 ft. 3 in. deep, and 9 in. 
diameter, whence it flovra through g, 
a leaden pipe leading to cooler or 
retorts, l^en the cup is raised so 
much that the top of it is above the 
level of the acid in the pan, the add 
ceases to flow, In the drawing, the 
cup is shown rdsed to its highest, 
the top being a little above the level 
of the top of the pan, so that were 
the pan quite full of acid, none would 
run out until the cup was lowered. 
The cup keeps the siphon constantly 
set; but if all the acid were drawn 
from the pan, air would enter the pan 
1^ of the siphon, and it would become 
unset. Similar siphons are used for 
drawing add out of the chambers. 

Fig. 250 shows a portion of another 
form of d^on, generally used for 





drawing off sulphuric acid from the 
retorts in whi<^ it is concentrated, 
but equally useful for many otimr 
purposes. The siphon a is fc^ed 
a piece of tl-in. bore l^en ppe, botmd 
to a small strip of wood 6; 0 is a gliw 
globe with 2 tapering tubes, the end 
m one tnbe being ins^ted into a kadffii 
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funnel d, in which o is hermetically 
sealed a mixture of melted brim¬ 
stone thickened with a little sand; e, 
an exhausting syringe, to the mouth 
of which is attached a short piece of 
rubber tubing. To set the uphon, one 
person takes a small piece of sheet 
rubber, say | in. thick, and holds it 
tightly against the mouthof thesiphon, 
to stop the passage of air, whilst a 
second person takes the syringe and 
sli|» the end of its flexible tubing 
over the end of the upper tube of the 
glass globe. On working the syru:^;e 
a few strokes, the air becomes ex¬ 
hausted from the siphon, causing the 
acid to flow thro\^h it, and commence 
to All the glass globe. The syringe is 
then removed, and the piece of rubber 
is quickly withdrawn the mouth 
of the siphon ; the acid conrinues to 
flow until the retort is nearly empty. 
A wooden trough f lined with le^ 
(shovm in section), catchy the acid 
from the siphon, and leads it to the 
cooler. 

A siphon setting apparatus is shown 
mFig.251; aistbesiphon; 6,acl(Kied 
leaden vessel; c, an open vessel or 
budiet. A small metallic ppe con¬ 
nects the top of the siphon with the 
top of the vessel i, and a rubber tube 


all the water has run ^to the vessel 
h. Then stand the bucket dowfi, and 
the water will flow back into it; the 
vacuum thereby created in b will 
exhaust the air from the siphon, wid 
set it running. 

To obtain a uniform flow of acid or 
other liquid under varying; degrees of 




oonnecm xae bottom of b with the 
bctfam of 6. To set the siphon 
1 m of whh^ must be standing 
bucket with water. 
Taise it above .t|>an4 hold it there tili 


Fxq. 352 

jnessure, the apparatus shown in 
252 is used, a is a cistern containing 
acid or other liquid; 5, a well in the 
cistern having a conical mou^; o, a 
pipe connecting the well ard 
cistern wiUi the ^Hndrical 
vessel d, which must be the 
same height as a ; «, a delivery- 
ppe fltt^ with a tap; /, a l iver 
working on a central pivot. One 
end of the lever is attachec'. by a 
chain to a leaden bucket ffhieh 
bangs in the vessel d, a7ui the 
other end is attached by a short 
ch^ to the rod y (wh'ch is of, 
iron cased in lead), ba'/ing cast ‘ 
on it the conical pdug h, wUdh 
must fit accurately the ooa- 
tracting mouth of well SC 
The extension of tlu^ rod belov^ 
the plug serves to keep^ie latt# 
in its seat. The tap in the > 

being opened, the greater the irwMSC^ 
of acid inn, the l^her it wiU 
d, elevating-the bucket d^briNM^ 
t^ plug A, whkh will fharit ti» 




$18 


Thus, ttt wbatever hdght snd oohm* 
quent pressure tbe liquid in tlM outem 
be, the pressure or flow from the 
ddivery-pipe wfll'be unSorm. 

The following arrangetment of bt^^od 
ia litUe known, though used at various 
times, and for various purposes, 



last 20 yeare. ft siinply consists in 
having the ends of an equal legged 
siphon bent up as in Fig. 263. 'V^en 
the above is once chafed, and the 
openings kept level, it wiU draw the 
liquid from a vessel, stopping, of 
course, when tbe level of tbe liquid 
reaches that of the openings, but 
wUl start into action again if the 
level of liquid ris^. Chemical ** 
readers will And a glass tube, bent 
as above, very handy in the labora- 
toiy for decanting, as, when not 
in use, it can to hung ready 
charged on a nul against the wall. 

The pinciple may be applied to a 
couple of rain-water butts, with 
the object of not cutting the casks — 
in any way below the water-line, 
obviating oozing and droppi^— 
the common complaant alMut the 
connection of water-butts. It 
answers very well. Fig. 264 is 
the arran^ment. Put a long 
tom-up on the overflow siphon— 
about 9 in.—so that evaporation 
eao take place to some extent 
without interfering with tbe 
stoitHty of the water in tbe pipe, t; 

* For dhioging the two long siphons, ~ 

here a imiall gas tap scIdei^ on 
the Item of each, through which 
to BOOK out the air, after which screw 
litUe nut or plug of taps 
very tight so that they cannot be 
opened by meddlesome fingers. Tbe 
ov^ow may be char^ in 'a tub of 
water, and afterwards adjusted on edge 
cask' ao as to keep the level about 
S 


1 in. from top vdien numi^ heaviest. 
The siphon for laboratory use above 
mentioned, could be imja^ved by 
makix^; one of the 1^ stnught, 

I it to a {»ece of rubb^ tube with 

! a pinch tap. Arranged thus it could 
i be carried about without fei of up¬ 
setting the balance of the 
k water in the two legs. 

|i The numerous expm- 

|l ments in dirinfecting wHh 

jfl sulphurous anhydride have 

shown that the chief diffi¬ 

culty in the way of vuioue 
appUcations of it reside in 
ihe impermerion of tbe apparatus 
designed for holding and distrffiut- 
ing this liqimfled gas under strong 
pressure. As this agent is called upon 
to rend^ greet services in a host of 
cases in which the sulj^urous acid oro- 



duced by the direct combustion cd 
sulphur, and without pressure, cazmqt 
be used, it is of importance to prevein' 
to as great a degree as possible any 
leakage, and to be able under aU oir^ 
cumstances to easil;^ bottle, cany, 
handle, and iq>ply tl^ powerful du- 
t 2 L 
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imfectant. After many experiments, 
Br. Victor Fatio, of Geneva, baa sue* 
oeeded in coi^tnicting for this pur* 
pose an apparatus that permits of 
quickly and safely chu^ng siphons ' 
TFom we fount^s in which the anhy* I 
drous sulphurous acid is delivered to ' 
consumers. | 

Fig, 255 shows one of the siphon 
apparatus being charged with sulphu¬ 
rous acid from one of Pictet’s metaUio 
fountains. The speci^ly arranged 
B^hon is provided at the upper part 
with a tube, by means of which it is 
put in communication with the foun* 
tain through a bent tube. To the 
siphon there is a(hq>ted a key which 
permits of opening and closing it 
before and after the introduction of 
the liquefied gas. Anoth^ key is 
fitted to the fountun. At the upper 
part of the device, which rises when 
the siphon is full, there is a handle for 
tightening' it up. For disinfecting a 
room means of a siphon of sulphu* 
Tous acid, it sufBces to empty some 
the liquid into a basin and a^ow it to 
evaporate. By means of a rubber 
tube running throi^h a bole in the 
door or wall, a room may be disin* 
footed from a siphon placed outside. 
(* La Nature.*) 

Bode and Wimp! have derigned a 
new kind riphon, which is of great 
use for nphoning acid, caustic or 
poisonous liquids, its special feature 
u due to the &ct that it is not set by 
suction, but blowi^, so that the 
liquid to be siphoned on can never get 
into tlm mouth. Fig. 256 represents 
the oonstiuction. The tube D is sur¬ 
rounded a wider one C closed at 
the top, and provided with a ball-valve 
B it the end E. On putting the 
^ifiaratus into a liquid, the ball valve 
is raised, and the tubra 0 and D ue 
fiBed to toe height of the surrounding 
liquid. If now sir be blown into the 
tahe H, the valve is closed, and the 
Uqtnd baing driven from C into 1> and 


F sets the siphon to work. The 
blowing is then discantinued and H is 
closed. If it be desired to Mterrupt 
the flow it is only ‘necessary to blow 
a little stronger through H. The 
valve B is now pressed mto its seat, 
and no liquid being able to enter the 
siihon, it empties itself. The siphon 



need never be removed from the 
liquid either at the start or at the 
end. It can be made of glass, earthen¬ 
ware, ebonite, rubber, metal. It 
is also intended to fit WoulfTs bottles 
with this phoning arrangement, as 
shown in 1%. 277, for ^wing <£ 
acids in the course of toe maunfsc- 
ture. (* Chem. Zeit.*) 


END OF VOLUUE III. 
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A 

ABTbSIKIAK well pump, 496 
Add proof paint, 26 
—— pumpB for, 499 

Bculpturiug iDaft>le 122 
<— BipboDS fur, fill 
Ktoriiig, 246 
Acimite essence, 33? 

Adhesive for leather, 82 
Aigrupbj, 6{ 

Alkaline glazes, 432 
Alloys, colouring gold, 144 
AlumlnlQiD, printing from, 91 
Ammonia, sulphate, use an manure, 117 
Auaglypta wall papers, 321 
Angles, measuring, 130 
Aniline culouts, dyeing leather with, 77 

-—— for lantern slides, 63 

Animal oils and fata, 227 
AuoeaUng ovens tor malleable Iron, 114 
Anli'frictlon gKase, 96 
Antl'iue green bronze, 138 
Artificial damaiu em-d steel, 147 
~ manure, mixing, 119 
Artistic paluilng, oil colours, 296 
—— water colours, 303 
Asphalt pavements, 327 
Autogenous soldering, 66 
Axle grease, 96 


B 

Baootr, packing, 24? 

Bag net, 224 

Balmain's luminous paint, 101 
Barley, manuring 11? 

Bath enamels, 2B7 
Bay rom, 336 
Bea, preserving, 440 
Beet, manuring, 118 
Belgian poUsbing powder, 413 
stp&m, 609 

Benches, acidproof paint for, 28 
Bending pipes, 380 
Berlin black, 28 i 

Betbell's wood preserving proc^ 46? 
KIm Rector, 467 
Birds* skins, preserving, 463 
Black and gold work, poUsbing, 398 
Black bronze, 137 

-oolonr on bras^ 140 

—~ lacquer, 36 
—» MoodwOTk, polishing, 400 


Blacking brown leather boots, 82 
Bleaching oils, 228 

-paper by electrolysis, 312 

Blotting paper, 305 
Blue finish on bteol, 143 

-luminous paint, lOi 

Bode and Wimpl’s siphon, 614 
Boiled oils, 233 

Bone munuras, value on pastures, ll7 
Book edges, marbling, 128 

-polisliing, 130 

Books, preserving from Insects. 440 
Boot tippers, brown leather for, 81 
Booth's railway grease, 96 
Bctaiiical specimens, preserving, 440 
Bottles, labelling, 19 

Bouchcrie’s wood preserving pn^cesk, 469 
Boxes, veneering with marme. 122 
Bramiih key, cutting to pattern, 11 
Br-inch pipe connectlimB, ? 

Brashear silvering proce<>8,156 
Brass, black colour on, 146 

-castings, pickling, 106 

—— dipping, 142 
— green finish on, 143 

-gunmetal finish on, 143 

-instruments, 209 

—— —— cleaning, 209 

— --month'pieces, 210 

— -pistone, 209 

— —- sbai'ke, 210 

— -slides, 209 

——-valves, 209 

— lacquer for, 30, 34 

— matt dip for, 31 
polishing, 410 

— silvcr-wnlte coating on, 143 
—- steel bronze for, 137 
Brattice cloth, 85 

Brear’s bilge Rector, 487 

Bright metals, coloured lacquer for, 36 

^illtantine, 336 

Bristles, qualities of, 259 

Bronze, colouring, 144 

-paint, imitation, 290 

Bronzing brass, 13? ' 

— — enpper, 13?, 189 

-electrotypes, ItU) 

——- gas fittings, 

— iron, 141 
—• metals, 13? 

-Paris mint process, 139 

— steel, IS? 

‘— tin, 141 
Bronzing zinc, 142 


g 
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Brown bronse, 137 
—»leather, 81 

--blacking, 82 

Browning steel, 147 
BnmBwkk black, 281 
Bruahea, alabaatiine, 268 
-badger, 29S 

-cleaning, 261 

—— dnstere, 257 
graloers, 260 
bog'halr tools, 297 
~>Jainb brush, 267 
kalstnulne, 260 
—~ mottlers, 260 
oil colours, 297 
— painters’, 256, 257 
—> paperers', 260 

paperhangers’, 260 
—— pencil grainer, 260 

-sables, 297 

—— sash tools, 258 

-stencil, 260 

stlpplers, 260 

-varnish, 259 

—— water colour, 303 
> weatherboard 260 
Buckles, colouring metallic, 143 
Boddeised milk, 461 
Buffing wheels, 419 
Bunsen burner, wire, 25 
Buoys, luminous, 102 
Buruettlsing wotkl, 469 
Butt seam in lead burning, 73 
Buttona, colouring metal, 143 


c 

CaBsaos, manuring, 116 
Californian pump, 486 
aisles, 462 
—^ aaparagna, 462 
blackberries, 460 
— Uaeberries, 450 
—oberries, 460, 462 
crab i^lfis, 461 
—- currants. 460 
—449 

^ cooked in oven, 461 
..i_ in water bath, 462 

—^ gooMberriM. 460,462 
— gru>M. 460 

-meaU.4&3 

<—a. on amall scale, 446 
on Urge ncaU, 462 

-penobee, 460,462 

'-poan, 461-463 

—— plnina, 461 
—qulnoea, 461 
iwpberrles, 460 
——> ibubarb, 4M 
<—* idection fruit, 447 

- tyr n p for, 448 

tomatoee, 

(!toWed,4&l 

, Oamting tomato^ whole, 461 
CauM p4»e joints, 1 
-.XlubM- paper, 808 
CarboTi, p^cUng, 244 
, Cafmettor tMbbf, 179 


Oanl’s wood preserving process, 472 
Carriage painting, 246 

—— cause of cracking, 282 * 

—— — flntsbing ■colour, 282 

-mixing paints, 283 

-<rfls, driers and cofanir<>, 283 

«— primic^ paint, 281 

— -re-vamishiog, 284 

-varnishing, 283 

. washing, 284 

Carsten’a drying process, 466 
Cah>gmse, 98 
Carton-pierre, 324 ' 

cement paint for, 286 
Carved caUnet work, polishing, 399 

-objects, moulding 172 

Carvings, destroying worms in, 471 
Cary’s rotary pump, 490 
Cast iron pipes, jointing. 4 
—— — tank plated, jointing, 3 
Casting in plaster. 169 
Castings, pickling and cleaning, IDS 
Casts, paper, 324 
>—< toughening, 171 

- tran^arent, 171 
CeilingH, papering, 319 
——> pUsteniig, 386 
Gelloloid, polUbing, 404 
Cement, marble, 137 

- mastic, 123 

paint for Carton-pierre, 386 
—— pipe joints, 6 

> sUb pavemrats, 329 
Chain pump, 486 
C^k, li^t^phic, 89 
Chamois leathers, 76 
barred paper, ineserving, 463 
Check flan^ 3 
Cb«T 7 tooth paste, 336 
China, packing, 336 
Choo^te fits, 333 
Cbrysauthemums, manuring, 117 
Clamp, wire, 22 
Clasps, colonrii^ metallic, 143 
Clay modelling, 164 
Cleaning castings, 106 

— gilt picture frames, 379 
—— lacquered articles, 63 

marble. 120,126 
Clear lacquer, 36 
Cloth, enamelled, 83 

— polishing, 414 

Gover, IncreMlng growth of^ U7 
Coke breese pavements, 329 
0>ld cream, 336 
——mastic, 124 

— storage room, 262 
Cologne vinegar, 336 
Coloured luminou paints, 101 
Cedouring brass, 143 

-bnmze, 144 

— gold, 144 

— — Indian method, 146 
-jewellery, 146 

— laoquer, 35 

— lantern slldei, 67 

— marble, 126 
-meUls, 137., 143 

— photograjdt traaqatraioUit 
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Colonrlng small metallic articles, 143 
Colours ftf marbling 128 
Composition for picture framea, 376 
OompositloDB for matcfies, 134 
Compression troubles, 179 
CoDCTete pavements, 328, 329 
Copal poliafa, 398 
Copper, bronzing, 137,139 
— sauze pipe Jolnla, i 
- lacquer foL 37 
—’ pipe bending, 380 
—— red finish on, 143 


Diders, tran^rent, 369 


-red stain for, 144 

-to stone, transferring from, 90 

Corbel mastic, 123 
Cork phlier, 26 
Corkscrews, wire, 25 
Cotton mill, lubricant for, 96 
Cramps fur plotam-fijmliig, 374 
Cream, fiimituw, 41^ 

CreoeoUng wood, 468 
Oncus powder, 416 
(kirved glass, silvering, 162 
Cntting keys, n 

— inaibie, 120 

Cycle chain lubricant, loo 

— oil, 100 
Cylinder oils, 94, 96 


D 

DAMABcgxBi) Steel, artificki, 147 
namascening, 147 
Damp walla, paste for, 321 
Dsngeis of Idtchen boilers, 13 
Dead dip for brass, 31 
Deal. pmtriiiDg, 401 
Decorating metals, 137,142 
Deep well pump, 492 
Delavaltade’s siphon, 608 
Deliquescent salts, packing, 2SS 
Deposits in hot-water pipes, 17 
DesicoatlDg meat, 468 

-fruit, 466 

Diamond cutting, 407 
Diaphragm pump, 490,497 
DUnientlal pulley blocks. 478 
Dining tableSfpoIlabing, 402 
Dip, matt tat hnim, 31 
Dipping brass, 143 

composition for matches, 136 
Distemper brushes, 361 
DlstiUed wster, storing, 463 
DmU's casting prooets for {K>ttery, >87 
Docunnte, deciphering burnt, ^6 
Don^<m's stoneware pump, 600 
Drawing on i^kae slidee, 67 
on atone, 90 
Drleii,86a 

benaoates, 369 
—bontes, 269 

— cobalt boratee, 369 
.^Utfaarge, 268 

iMwgMinn boratee, 269 
___ ozlda 361 
—.(^paqne, 309 
--—patent, 368 
—— sugar of lead, 208 

— terebene, 368 


-without oil, 2M 

— zlnc-whHe, 269 

— zumatic, 269 
Drums, 2io 

— fitting new heads, 210 
—— lapping heads, 211 
—■ soaking heads, 210 

-tightening heads, 310 

Dry rot, cure for, 467 

—— shining, 401 

Drying by cold blast system, 466 

-hot blast system, 456 

Dutch scoop, 483 
Dyeing leather, 76 
Dynuno-oil, 99 


E 

Eautrsnwarr, glazes f(», 430 
Ebony polishing, 398 
Edison phonograph, 369 
£^, packing, 246 
—— preserving, 463 
IflectTolysls, bleaching paper by, 312 
Electrotypes, bronzing, 141 
Emeiy wheels, 417 
Enamelling le^er, 76 

-paper, 306 

—— woodwork, 286 
Enamels, 285 

— bath, XI 

-coloured bodire, 387 

-for pottery, 436 

-furniture, 286 

—— quick drying, 287 
—— slow drying, 286 

— woodwork. 286 
Encaustic letters, removing, 21 
Engraving on stone, 90 
Entarging plaster casts, 179 
Essences, aconite, 337 

-allspice, 337 

almonds, 337 
—— ammoniacum, 337 
—— anchovy,337 

— angelica, 338 
—— aniseed, 338 

-anodyne, 338 

-aromatic, 33 a 

— artificial fruit, 344 
—“ bark, 338 

—— beef, 338 
—— camphor, 338 
—- carrawi^, 338 
—^ cardamom, 338 

— cassia, 338 

— cayenne. 338 

— celery, 338 

— ohamomUe, 338 

— cinnamon, 338 

— cloves, 338 

—— cochineal, 338 
•— ooffee, 838 
coltsfoot, 338 

— diU, 338 



—— giagv, 338 
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Esaenoes, headache, 339 
—— hop, 339 
—~ brgonelle pear, 340 
——■lemon, 339 
-lovage, 339 

— nutmeg, 339 

— orange, 340 

— peach, 340 

-pMm7ro7aI,-340 

>— peppennlnt, 340 

— pineapple, 340 

— quass^ 340 

— quince, 340 

— quinine, 340 

— ra^beny, 340 
—— rennet, 340 

— rbnbarh, 341 

— royale, 341 

— sarspaHUa, 341 
—— saTonry apicea, 342 
-aoap, 342 

-aonp herbe, 342 

— apmcc, 342 

— TanUla,342 

— water fennel, 342 

— Westphalian, 343 

— wormwood, 343 
Etching on glass, 21 
Etching-in on atone, 90 
Exploalooa of kltdien boilers, 13 
Explosive flalda, storing, 237 
Extraction appuratna, wety valve for, 39 
Extracts, 344 

—• aconite, 345 
-aloea. 340 

— belladonna, 346 

— cinchona, ^6 

— colocynth, 346 

— gentian, 349 
-nellebMe, 349 

— hope, 349 

—»laooTandl, 349 
—ialap, 348 
—Jonlper, 348 

— malt, 348 

— meat. 348 

— myrrh, 348 

— nnz vomica, 340 

— opium, 348 

— orris, 348 

— pqiples, 348 

— quassia, 349 
—« rtiatany, 849 

— rbnbarEL 849 
—- w^Mrllia, 349 

— senna, 349 

— scammony, 349 

— aqoilla, 350 

— stramonium, 360 

— taraxacum, 850 

— tobacco, 350 
—tolu, 349 

— valerian, 360 

—^ wild csbeajt ^ 


■ r 

faoa powdM, rose, 837 

Tlolet. 839 


Fertiliser, 116 . 

Fillers for French polUhing, 391i 
Filter stand, wire, 25 
Filtering paper, 306 
Fireproof paints, 270 
Flri), preserving, 464 
Fisherman’s knot, 221 
Flanged pipes, jointing, 1 
Flooring, |»r(]uct, 326 
Florentine bronze. 138 ^ 

Flonr paste for labels, 19 
Flowers, preserving,454 

— storing, 2.i6 
Flutes, care of, 207 
Fluxes for pottery, 425 
Foods, preservatives for, 461 
Force pump, 488 
Fountain mastic, 123 
Frazer’s axle grease* 96 
French luminous paint, 101 

— polishing, 380 

-— flllers, 397 

Fresco painting, 289 
Fretwork, poliramg, 400 
Fn%t in hc^water pipes, 14 
Fruit, canning, 449 

-desiccating, 455 

■— preserving, 455 
-selection lor canuing, 447 

— storing, 252 

— trees, manuring, 118 
Foiminat^ storing, 237 
Fumltore, antique, polish for, 401 

— cream and pa^s, 415 
-euamelUug, 285 

— removing stains foom, 415 
Fnre. preserving, 462 

Fusee, 134 


o 

OaixiPOLi oil, use as lubricant, lOO 

Garden labels, preserving. 473 

Oas fittings, brmulng, 140 

Gelatine mouldy 176 

German method for malleableeastings, 11 

— silver, polishing, 410 • 

Gilt frames, ageing, 379 
Glral’s sipb<m, 506 
Glaclaline, 460 

Glass, etching on, 21 

— fixing labels to. 18 

— giobw, sllverliig, 163 

— packing, 236 
-painting on, 290 

— platinum deposits on, 988 
-silvering carved, 162 

— transparent paints for, 291, 294 

— writing on, 20 

wheels, 421 
Glazes, alkaline, 432 
-bine, 432 

— chalcedony. 432 ^ 

— common printed.’48f' 

—— cream colour, 431 
-crysut, 433 

— drab, 433 

— earthenware, 431 
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Glazes, eartfienwarc, printed, 433 
*<—>- pottery, 4B0 

-fm, 433 

—- ironstone, 433 * 

—- lead, 430 

-porcelain, 433 

Glazing marbled paper, 130 
—> oil paintings, 300 
Globes, silvering glass, 163 
Gold and diver dost used for ornamentation. 
48 • 

— colouring, 144 

Indian mctbSd of colouring, Ii6 
~~ lacquers, 36,49 

-lustre for pottery, 428 

paint, 290 

•— paints, imitation, 290 
—— size, 281 

-japanners', 300 

Grain, preBervirig*46& 

— weights. 25 
Graining, 211 

bird’»>e 3 re maple, 273 
•»— brushes. 26 » 

-eoloan, 27l 

grounds, 271 
bare wo^, 272 

-mdiogatty, 273 

' oak in distemper, 273 
—— —“ in oil, 273 

-in spirit colour, 274 

-overgraining, 275 

-pollard oak, 274 

-roller, 275 

— rosewood, 274 

— satinwood, 274 
-styles, 272 

yew, 276 

Granolithic pavements, 329 
Grass, manuring, 116 
Grease paints, 294 

-removing ^m marble, 127 

Greases, lubricating, 96 
Greasy materials, packing, 239 
Green laH}nze, 138 

finish on brass, 143 
—~ lacquer, 35 

— luD^ouB paint, 101 
Grey brobee, 138 
Guano, 118 

Gum, preserving, 456 
Gun^netal finish on brass, 143 


H 

Hani-vasR, rosemary, 337 
Hams, packing, 247 
Hardening plaster, 175 
Hannonlum, 195 
—■ case, IM 
—- Ibeder folds, 197 
—> feeders, 196 
footboards, 198 
—pan6588 
—— reoervoirs, 197 
valve^bralos. 197 
vibrators, 200 
wind chest, 198 


Harmonium wind trunlm, 197 
Hay, preserving, 456 
Headache essence, 339 
Heavy lead pipe, joining, 74 
Hendrick's lubricant. 99 
Herring preserving, 454 
Hertzen’s meat^preservii^ process, 469 
Hock’s wood-preserving process, 47 i 
Honey and glycerine J^, 336 

-packing, 247 

-preserving, 466 

Horn, polishing, 404 
Hot neck grease, 98 
<— water pipes, deposits in, 17 
—— — jointing, l 

Hydrogen, use in lead burning, 66 


I 

ICB, BtorlDg, 248 
Ice-bouses, 248 

marble, 127 

Impasting oil {laintings, 301 
Impregnating fluid for wood matebee, 13 
locombuBtible paper, 306 
Indiarubber pipe joints, 1 
—— preserving, 468 
Indian method of colouring gold, 145 
Ink, lithographic 69 

-luiuiooQB, 103 

Inlaying with mother of pearl, 332 
Insects in wood, destroying, 47l 
Iridescent paper, 306 
Iron, bronring, 141,147 

-casting, clewing, 106 

-maUeabl^ 107 

—oxide coating <«, 141 
—— paint, 290 
—— paper labels on, 18 

-pipe bending. 381 

-polishing, 410 

Ivory paper, 306 
polishing, 404 


J 

Jaoqcss’ wood-preserving process, 471 
Jantu, 462 

Japanese lacquers, 37,40-53 
—— — Aka-ftm, 48 

-Aka-shnnkei, 46 

—— —— Benlgara, 47 
— —— Fude-aral 48 
—. Glyobu nasblji, 48 
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Jftpuiete Uoqwra, Sfiihi-fan, 48 

-Kl'li-ro. 46 

-—— Ki-nnahJ, 40 

-Ktuto, 4T 

— —- Klro^o, 44 

— - Kuiaa-umgbl, 43 

— -40 

—Kiin>>fn0, 48 

— —» £aro-flhuakei, 46 

—— mode of workiog, 44^ 

— -Mugl-urnshl, 44 

— —» Murae-akl-ko, 4T 

— —— N^norS-onuihl, 41 

— — NMhJjt-nnuihf, 42 

-—— Nedstumi-iro-ftm, 48 

NnrltMe-nniBhl, 41 

— * red and ooloartnii lacquers, 36,36 
—- Bo-ae-ornshi, 43 

-—- Ro-urnshl, 41,42 

-Sabi, 44 

—— —Sabi^abi, 46 

— -Sel-Bhit*a, 47 

•—> Seshime, M 

— — Seehlmc-nobe-umahl, 43 

SeBliime*uruBtd, 43 
—> Sbaka-dcdon, 49 

--SblbO'B. 44, 66 

—— —• Shin, 44 

—I I 42 

— —. Shita-makimroahi, 43 
-ShQ. 47 

— — Shn-oroBbl, 43 

— -SokWomahl, 43 

•— — Snml, 48 

--Taka-mald'Ttnishl, 43 

— -tools used, 43, 47 

-- YodtliKKiobemniabi, 43 

—— — Toshino-uruehl, 43 
Japanned leather, 78 
Japanner's gold ttiae, 800 
JeweUt'ry. 146 

-scratdt bnuhlng, 413 

JdbDion'B Inbrloant, 99 
Jolntii^ oait*lrr)D pipes, 4 
Unk plates, 3 
—.ptpea, 1 

_brancfa pipe eozmectlons, T 
check flanges, 3 
... .. Jooea', 6. 

—— ' Ueasengera*, 6 

— —— aaddlea,6 

—— Wttil OWMBt, 6 
•—**aoaketedpipea,3 
Jooei^ pipe jouiK ft 


K 


Kamt fluoan, lU 

KaleMeacopt, ft 

Mtff Uanks, seiecttug, U 


IS 


*-pOVXl 


Km, Aramah, 11 • 
.f^evMKftoJsofcs, 

I agurtka, u 


Kitchen botlen, 13 

-danger of shoiftneBa of water, 16 

-aaiety valves neceewy, t7 

... .. sources of danger, 13 
Kletzinaky’e artifldal fruit esaenoea, 343 
Knife polbh, 416 
Knots for netting, 213 
Knotting for paints, 270 
Kong's wood'preaervii^ process, 471 
Krug's i90od>preserviag process, 466 
Kyanizing wood, 470 • 


L 


Labslb, 16 
—~ flour paste, 19 

— paste for, 19 
plant, 31 

-preservation of, 20^ 

secnring, 18 
starch paste, 19 

— varnish for, 20 
Laboratory apparatus, 22 

-add proof fi^ot for tables, 28 

—— Bunsen burner, 26 

— — electrical conoecUir, 26 

— — Alter stand, 26 

——-hinged ton^ 23 

—- —— Liebig conoenser, 26 
...... microscope stand, 26 

— — percolator, 28 

--pinch cock, 38 

—~ retort stand, 26 

-^safety valvefor extraction appar¬ 
atus, 27 

—. .. spring tongs, 23 

--auu, 28 

... ... test tube holder, 2ft 

— -tripod stand, 23 

--tweezen, 22 

-wash bottle, 27 

.. water bath, 28 
Lacework raarblicg, 129 
lAcquen, 29 

-black, 36 

—^ brandi, 40 


brass. 30,84 

— cleaniDg, 63 
—— coloured, 36 

— omnmon clear, 86 
—- copper, 87 

— gold, 36 
green, 36 

— heating stove, 33 
—— Jj^iese, 37 

•— Kaksnuri-artuU, 41 
red, 36 < 

—~ B<e>anishl, 41 
•— stains for, 36 
—-SlaeL 86 

— tinfoil, 86 
——tinware, 36 

— Tonbrid^ ware. 37 

— tormerk at^n, 88 

— wood, 87 

— woods snitsble tot, 40 

— yellow, 8ft 

— iqxm cdd, 87 
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l<aoqneTB, :dnc, 36 
Lanibrinot's toy t^onogrtpb, 370 
LkubAbU's Bipbon pomp, 486 
Loatem bellows pqmp, 469 
—« slides, 64 

— -aniline ooUmrs, 63 

--colouring, 67 

— -drawings on glass, 67 

—— water colours, 63 

Lap seams in lead bumtog, 71,73 
Li^ snbstltiUtea, 232 
Latchkey cutting. 11 
Latex, preserviiis, 466 
Latbe work, polti^tog, 396 
Lathing, 884 
Lawn ti>nnU nets, 219 
Lead boming. 66 
--butt seams, 73 

— — Joining heavy pipe, 74 

lap seaqi^, 73 
seams usra, 71 
—glaze, 430 

^pe bending, 361 

Leaf pi^QCtion, manure fw, 116 
L«^er, 76 
—— adhesive for, 82 
-<—> brown, 81 
—»■ chamois, 76 

-cloth. 83 

-dyeing, 76 

——- Japanned, 78 
—■ patent, 78 

preserving, 457 

— ruMia, 80 

— staining, 76 

Leech’s wood-preeervlng process, 672 

Leeches, preserving, 467 

Lemon-juice, preserving. 468 

Jj^er latch keys, cutting 11 

Life, casts from, 170 

Uft pomp. 488 

Limmer asphalt, 327 

Light bearings, lubrio^ing, 93 

Lightning oonductore, 86 

Llncnista>Walton pa;^rB, 321 

Linen, transparott psdntlng on, 284 

Unlng oil pwtlngs, SOI 

Linseed die, 254 

Liquids, devices for raising, 479 

Uthccrap^ chalk, 80 

-paper, 307 

stone, 89 

traitffer paper, 89 
Lithography, 86 
Litmus paper, 309 
Looks, altering, 18 
—— cutting keys to, 12 
•—•repairing, 11 ,12 
Locomotive gnase, 96 
Lootil's wooa>pT«eerving prooesa, 471 
liol^aiitB, 92 

— acidity to be avoided h), 94 
aoti-Mdton, 98 

•«— axie^ivase, 96 
—> cycle chain, 100 
--dUlOO 

— cylinder oil, 94,90 
dynamo dU 09 


LubricaatatGelUpoUdl, 100 

-heavy engine, 99 

-Hendricks’, 99 

—~ hot neck greasp, 98 

importance of viscosity, 93 

-locomotive grease, 96 

—< mill grease, 96 
-Mungeris, 99 

— oils and mixtares, 98 
-Oleine, 100 

plumbago, 98 
—» rail^grease, 96 

— sewing machine, XOO 

-sperm oil, lOO 

-tramnixle, 97 

-vaseline, 103 

wagg»n-axle. 97 

-watchmakers’, 99 

Luminous buoys, 102 

-ink, 103 

—— paints, 101 
—— —— Elalmaln’s, 101 

— coloured, 101 

-French, lOl 

-from oyster sheila, 102 

—— paper, 308 

-writing, 103 

Lye, pumps for, 503 


M 

Mabrux's meat-preservh^ ptocesB, 460 

blachlnery castings, 106 

Maclean's lce*bottses, 249 

Meh^pmy polixhing, 398 

Malleable castings, (jermon method, 116 

-— moulding, 114 

— Iron, 107 

annealing ovens, 114 

— — selection of pig, llS 
Mangolds, manaring, 118 

Masson a^ Gannat^ drying process, 456 
HanteUpiece, removing stains from, 127 
Mtmores, 116 

-care required in mixing, 119 

— kainlt, 119 

—muriate of potash, 119 
—■ nitrogenous, 116 

-Peruvian guano, 118 

phosphates. 117 
potash compound, 118 
super-phoapbate, 118 
Maple, polisbli^, 398 
Marble cemeut, 127 

— — mastic, 123 

— cleansing, 120, 126 

— cold mastic, 124 

— colouring, 126 
corbel mastic, 128 

— cutting, 120 

• filing mastic, 123 

— fountain mastic, 123 
—> imitation, 127 

—> maaons’ maatto, 124 
-maatlo for repate, 123 

— mounting, 121 

— polishing, 120,404 

— removing stains, 126 
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HhU^ rcpalrlT^, ISt 
restoring colooi of, 12Y 
Bcnlpfeurlng with scids, 122 
stuccoes. 124 
— veneering, 121 
__ on m tal, 122 

— — on wood, 121 

--on zinc, 122 

> wax Ysrnbh. 12& 
working, 120 

Marbled paper, varnishing, 130 
llarUlng, 277 

-black and wld, 27? 

--and white, 277 

—• blue and gold, 277 
—book edges, 

. dove, 277 
glazing, 130 

— sranlte, 278 
—— Italisn, 278 

—— Imitating iacework, 129 
--'Jasper, 278 

— Oriental verde antique, 279 

— paper, 128 

—— patterns, 729 « 

— porphyrj, 278 

— sienna, 279 

— tools, 128 

verde antlqne, 279 
Margarine, 230 
Masons' mastic, 124 
Mastic cement, 123 
cold, 124 

— corbel, 123 
-flUngs, 123 

— for repairing marble, 123 
-founiain, 123 

— maaons’, 124 
Matches, 130 

— dipping oomposiiion, 135 
—> fusees, 134 

— C(«apo6iUoDS, 134 

-imj^egsatiog fluid lor wood, 136 

—■ phwphorus, 133 
-substitute, 135 

— red phospboros, 135 
-safety, 130,131,135 

— silent, 134 
—- wax vestas,-133 
Matt dip for brass, 31 
Measuring angles, 136 

— up Inters' work, 267 

— — wail paper, 322 
Meat, preserving, 458 

'Meetaa^iams, oils for small, 99 
Medlock and Bailey’s meaupreservlng im- 
eess, 459 
Megilpa, 300 

Mend^ plaster casta, I7l 
Mental, 481 

Mess enter’s pipe jointly 9 

Metal colouring and decorating, 137,142 

— fixing labels to, 16 
poUiElng, 409 

—^ vsneering marble on, 122 
4errftlng os, 2 i 

Mevbpm*i wood-prsArvii^ process, 472 

Misfoneope stsml, 25 

Miedew, Tcmovlsg from fhmitnre, 416 


Milk, Buddelsed, 461 
—— preservaflves for, 

— preserving, 460 • 

Mill-i^rease, 96 

Mint bronzing process, 139 
Mirrors, silvering large, 166,161 
Misfires, cause of, 178 
Mixing manures, 119 
Mode of making gold lacquer, Togi*dBSb1i, 
49 

Modelling. 1641 • 

-figures, 170 

— small rellefe, I70 • 

-tools, 166 

Moleskins, preserving, 462 
MontS'jus, 603 

Horfit's roilk-preserving process, 460 
Morocco leather dyeing, 77 
Mother-^f-pearl, 331 

-- —artificial 333 

-—' — inlaying with, 332 

-polirtbing, 332, 402 

Motor>car troubles, 177 
Moolders’ tools, 180 
Moulding carved objects, 172 
-malleable castings, 114 

— natural objects, 173 
Moulds and pla^r. 171 

— for picture frames, 377 

— venting, 185 
Mounting mtfble, 121 
Manger’s lubricant, 99 
Muriate <d' potash mannres, 118 
Uuaical boxes, 200 

— — cylinder, 200 

key*boa^, 202 
•— ‘ spirals, 205 

—tuning, 205 
Instruments, 186 
—- — brass, 209 

— — drums, 210 
___ barmonlums, 195 

—^ musical boxes, 200 

—— — pianos, 186 

wood wind instruments, 207 


N 

I 

KATXxm’s meat^preserving procew, 459 
lle^iveB, preparation of lantern sUdM 
feW, 54 
Netting, 211 

— bi^ net, 224 
—• bend knot, 213 
■— Every'i method, 217 

— fisherman's knot, 221 

— knots, 213 . 

-lawn tennis net, 2l9 

<— square-meshed netting, 219 

— making, 215 

— mending, 222 
mesb pegs, 213 

— meshes, 213 
-needles, 212 

— preserving, 224 
—• rabbit nets, 224 

— roond not, 224 

-squaremesbed nsta, 221 
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KetUng, tools, 2U 

mchoVft pump, &uo 

l^lcbolsou’s 'wwJd-pteaervtag pTuctBs, 411 

Nikawa, H 

Nitrate of soda manure, ll$ 

Nltn^euotu manures, lie 


• 0 

Oak mouldings, staining. 379 
Oil colours, bniger tools, 

-brushes, 297 

— —— canvas, v98 

—— ctoaning brushfs, 298 

-— easel, 297 

—— glasiog, 300 

-— grdftntto, 299 

-- hog»ha1r tools, 297 

-— impasting, 301 

—’ Japanese gold size, 300 
—- —— lining, 301 

-Mahl stick, 297 

-— megilps, 300 

-oils, 299 

-palettes, 296 

-- preserving cracked paintings, 302 

- sables, 297 
— scumbling, 301 

--sketching paper, 298 

varnishing, 302 
—— — vehicles, 299 

— stains, removing ih>m marble, 127 
Oils and iats, 225 
-boiled oils. 233 

-Urd anhstitutes, 232 

---margarine, 231 

-— — oxidir-ed oils, 234 

-- . snlphouatetl oils, 235 

vegetable butter, 233 
—iM vulcanised oils, 236 

-bleaching, 228 

-for oil painting, 299 

-foraitare, 416 

-lubricating, 98 

-purifying, 226 

—watchm^ers’, 99 
Oiehte Inbrlcant, 100 
OUvo>green bronze, 

Onu^ luminous paint. 101 
Organic manures, 119 
Outline drawlmts on slides, 57 
0x1^ coating on iron, Ul 
Oxidised nils. 234 

Oyster-eheUs, use for luminous paints, 102 
Oysters, preserving, 454 


P 

pACKXKQ and storing, 236 

___adds, 245 

- _ Ktlcles of delicate odonr, 238 

__ bacon, 247 

--carboys, 244 

—»> china, 236 

cold storage room, 262 


Packing and storing, deliquescent salts, 

m 

—■ — — effect o{ Bto’irage on board 
ship. 239 

— --— eggs, 246 

—— _ explosive fluid, 237 

«— —— -— Sowers, 338 

-fruit, 262 

— —— fulminates, 237 

—. —--gloss, 236 

— -greaby materials, 239 

— — — bams, 247 

— — — honey, 247 

— -Ice, 248 

--pdnta, 262 

— pboepboms, 237 

-poUtoes, 262 

——-tea, 240 

—— —-textiles, 240 

•-waterproofing packing- 

paxter, 247 

-paper, 308 

Pdnis and painting, 263 

— artibtic, dl colours, 296 

— Berlin black, 281 

— Brunswick black, 281 
' carri^e painting, 281 

-cement jwlnt, 286 

— coats, 264 

— dUcoluratioo, 264 

-driers, 268 

-drying. 283 

■— enamel painting, 285 

-fiilsrs, 270 

—— filling, 263 
—— fireproof 270 
-fresco painting, 289 

— fhmiture enamels, 286 

-gold, 290 

—— —• size, 281 
—-pralnlng, 271 

Imitation brotize, 290 
—— — gold, 290 

— iron, 290 
knotting, 270 

—linseed-oil, 264 
—— marbling, 277 
—> materials, 263 

- measuring up work, 267 
—- miscellanMus, 290 

-mixing oil colours, 279 

—— painting on glass, 29o 
■>— paper, transparent for, 294 

— piaster, 292 
-practical jbiiUs, 266 

— priming. 270 
-— coat. 362 

putty and fillers. 270 
Paint, application, 261 

— brnsbea, 266 
removers, 268 

' removing smell, 264 
Boaling, 266 
sign-bMrds, 293 
storing, 202 
—— sur&ce, 264 
—- thestrkal grease, 294 
—- transparent fbr glass, 294 
_ for linen, 264 
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PalBt, tnuMparent, for paper, 

Tehfolea, 261 f 

» window, 292 
—— woodwork, 266 
zinc, 296 

Mxnieri’« gUas silvering procees, 160 
Paper, 306 

—astronomical drawing, 306 
—~ bleaching pulp, ^2 
—Uotting, 306 
oarbon, 308 
—— carton-plerre, 824 
•^caatB,324 

charred, preeervlug, 453 
crystalline. 306 

—— deciphering burnt documents, W 
—^ enamelled, 306 
filtering, 306 

-baldening, 306 

iacombusiible, 806 

— IrldMcent, 306 
—> ivory. 306 

— lithographic, 307 
loading matervds, 812 

—»> Inminoos, 308 
—— manifold, 308 
marbling, 138 
—— oiled, 808 

. paAtng , 308 
powder, 308 

•>— rosin sUe, aubetitntes 311 
_ aafoty, 306 
—— smoothing, 309 

q>litting a dteet, 309 
•»-> stains for, 811 
test, 309 

•—> testing, 816 
—— tracing, 310 
tranrfer, 311 

— trsoqtarent painting (m. 294 
tnrmerle, 3io 

—wood cellulose, 312 
wuud, 811 

Piqierbangers’ bmriies, 360 
pi^jer-haMug, 316 

— I I. ■ ... damp walls, 381 

fixing anaglypta, 321 
«—■ measniing np, 323 

--paste.SlS 

—— —~ patching old papcn, 323 

-—» slslog, 321 

» stripifiDg waU^ 321 

— —- vanuahisg, 821 
F^per^oelliag*, 819 

macbd, 828 
pMcbmsnt, 825 
artificial, 8U 
remoTiog wrloUs^ 326 
Pula mint, bnmsfaig {U’ccaai, 139 
Ptftsiao polishing powdsr, 413 
Pttqnal i'vriog, 816 
Pasts tff dta^ walls, 821 
ifnnritnre, 4U 
-19 

318 




Pastures, manurtnet IIT 
Patent leather, 78 * < 

—— — separating sukf of, 80 
Patterns for marbling, 129 
Pavements, ^7 

> asphalt, 327 

—• Barnett’s liquid iron asphalt, 328 
cement and sand, 330 

-—- slabs, 329 

-coke breeze, 329 ^ 

—~ concrete, 32$, 329 
—neolithic, 329 I 

— Limraer, 327 

— stone slabs, 328 

— ^ld?Tmveni,327 
X— wood, 329 

Payne’s wood-preserving process, 470 
Pearl, 331 *, 

Pearle, artificial, 3S3 
Pebbles, polisblng, 407 
Percolator, 28 
Perfumed pomades, 336 
Perfiimes, 334 

£wi de Cologne, 335 
eee. bouquet, 334 

— Florida water, 335 
—fraogipaimi, 334 

• heliotrope, 334 
' hooejisiickle, 335 
—— lavender water, 335 
-iUac, 335 

— magnolia, 335 
may bluiKm, 335 

«->— mlilefleurs, 334 

> moss rose, 335 

—— new mown hay, 334 
opoponax, 334 
—~ patchouli, 835 


-rose. 336 

stepbanotis, 335 
wulflowers, 836 
—vriiite rose, 386 

-wild rose, 335 

Persian wheel, Hf6 
Peruvian guano, 118 

Petroleum lighUug and heating umUsaces, 
351 


storing, 237 
Phonograph, 369 
diaphragm, 360 

— Edison’s new, 309 

L gold moulded records, 365 
—— handling cylinders, 362 
—— makiog a record, 360 
record cyUndera, 364 
—— —-i^naUng, 868 
> regolation^of ipeid, 363 

— reproducing a record, 361 
having cyiindera, 861 

- toy, 369 

Phospbalio msnorea, 117 
Pbos^oric acid, value as maoure, 117 
Fhospbonu matches, 183 
—storing, 237 
—— substitute for mstclws, 135 
Photogrspble plaster caau, 178 
iMug taUs, 872 
Photometer, 372 



INDKX to TMiUME 111. 


Pianos, 18 $ 

—blocking, 187 
—IP buMlngitSO 
— ceXwxe ’peiaX, 

-oentTfs rt\ck\Tig. IM 

-damp, 188 

—daT»blllty, 188 
-faulty repetition, 181 

— hammer sticking, 1 R 8 

— keys, 189 

— -^iticklag, 187 

— lereA, re«hin^t^, 187 
—« moth in. 488 

— I^tcb, 190 

-re*hlnglng levers, 187 

—• renewing pins and wiret;, \9'l 
—— eticker*hln^ repair, 18? 

— taking to pieces, 186 
Pickling machinery castings, 106 
Hctnre frainin|^ 373 

-— ageing gilt frames, 379 

— — cleaning gilt frames, 379 

— — composltlcui for, 376 

— — cranipK, 374 

--sulning oak monlding, 379 

Ptor glass, resiiyering, 182 

Piles, preserving. 472 

Pig iron for maueable castings, 113 

Hn-key cutting, 11 

Pinch cock, wire, 22 

Pipe bending. 380 

Hpes, jointing, 

-cast iron, 4 

lead, lap seams in, 74 
ntt’s axle grease, 96 
manebette, 382 

nane table for meosnrlng angles, 187 
Plimt labels, 21 
Plaster casting, 169 
—— caste, 164 

-- enlarging. 176 

_ photwniphlc, 173 

-poliihlng, 403 

redneing, 176 

— — washable, 174 

— hardening, 176 

— painting, 292 
Plastering, 384 

— buterd stncco, 386 

— C^ngB, 386 

— coarse stnif, 384 
' fine stuff, 385 

— float and set, 386 
—> ^ting. 385 A 
-Utta 1^384 

— liUblng, 384 

— laying. 384 

— miacelianeons, 386 
Plastering, pugging, 386 

— setting, 385 

— trowelled stucco, 386 
Plate glass silvering table, 183 
—> powders, 413 

Flatlnam,depositing on ghus. 388 
——> lustre pottery, 438 
Plumbsgo, use Is lubricants, 98 
Rilbhes and Polishing, 389 
Poltshing antique fhmitore, 401 

— black or gold work, 398 


PoUehtns Ua^ woodwork, 400 
—— bo(^ edges, 130 
— bra-^, *10 

—> Ge\ku\o\d, 404 

— cloth, 414 

— ooyMl, 399 

-croens powder, 415 

— deal, 401 

— diamonds, 407 
—« dining tables, 402 
—» dry Boinin^ 401 

— ebony. 398 
— Frencn, 389 

— fhraitnre creams and pastes, 410 
— Oeimati silver, 410 

— bard wood, 402 
-bom, 404 

—— Imitation for woodwork, 461 

— iron, 410 
Ivwy, 404 

-knife, 416 

•— lathework, 396 

— nudiogany, 398 

-maple, 39 B 

-marble, 120, 404 

—> metals, 409 

— mother*of-pearl, 332, 402 
-paste, 414 

— pebbles, 407 
—> plaster caste, 403 

— powdeiB and materials, 418 

— putty powder, 414 
-rouge powder, 415 

— satin-wood, 398 

-scratch-brushing, 411 

•— sbellB, 402 

— slatp, 4t)7 
soaps, 414 

— steel, 410 
—' stove, 416 

— tortoit>esbell, 404 

— turner’s work, 399 

— vulcanite, 404 

— wainscot, 399 

— WBlUng sticks, 403 

— wax, 401 

— wheeli^ 411, 417 

— white and gold work, 399 
—> window gli^, 416 

— wood carving, 399 

— — finish, 401 
Pomades, black, 338 
—— brown, 888 

— red, 336 

— white, 338 
Potatoes, drvmg, 466 
Porcelain colonra, 488 
■— glazes, 433 

— removing letters from, 21 
Potash manures, 118 
Potato, etc^Dg, 263 
Pottery. 4^ 

— bodies, 422 

—> casting process, 485 

— colour clays, 424 

— enamels, 425 

— fluxes, 426 

— trit for glases, 438 
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Wo rksh op Beckipts. 


Fottoy, gllMS, 430 
—— poroekiu coloaTS, 43S 
...glasM. 433 
preaelug, 43t 
• prlntiog oil, 434 
throwing, 438 
nnder glaze ooloam, 42i 
Pre6erving,^r, 440 

-blrds^ Bkln», 463 

-botanical spedmeiis, 440 

-canning. 446 

— eggs, 463 
-flsh, 464 

flowers. 464 

-fruit, 466 

—furs, 462 
__ garden labels, 473 

— grain, 455 
gum. 468 
bay, 466 

—herrings. 464 
—— hrmey, 466 

iodti^ubber, 456 

-latex, 466 

-leather, 467 

leechee, 467 
lemoD-juioe, 458 
—— meat, 456 

-milk, 460 

moleskins. 462 
—— nets, 224 
•»— oystm, 464 
—~ I^Btenr'a fluid, 461 


—> fanHn ^g fluid, 461 

-rosea, 464 

— sardines, 464 
shrimps, 464 
—~ skins, 462 
stone, 464 

—i— textile falwicB, 466 
vegetables, 456 
•-»woi^46& 
yeast, 4T4 
Prlmmg p^nts, 370 
Primus stove. 351 
Printer’s roUers, 475 
Printing frame f<nr lanterii'SHdes, 61 
- dl for pottery, 434 


blocks, 476 
»— differential, 478 
> Spani^ bartons, 478 
—— — White's, 477 
Pomidiig installation, arranging, 494 
Pum 676 

Pnftnrbag vagetaUe oils, 238 
Pstly,fl70 


R 

BStBfT nets, 334 
Batlwny g Tia i e.66 

Bilrfm InidvTrnMrviog. 46i 
Mnd Mloared Iscquen. 36,36 
«—' 

•*—bros^bransst 138 

i^i^flpjih a&«0|^;U3 


Red lacquer, 36 
— lead pipe Joints. 6 

-luminous paint, 101 « ^ 

«_ pbosphcKits, 136 

stain for copper, 144' 

Reducing piaster casis, 176 
Redwood's meat*preserving process, 456 
Reissig’s washable casts, 174. 
Re-lacquering, 31 
Rennet, 341 


Repairing lucks, 11 
-maf Die, 127 


Retort stand, wire, 32 

Re-wiring pianos, 186 

Richard’s w«)od preserving process, 472 

Richardson’s meat-preserving process, 459 

Rim key cniting, 12 

Rings, colouring gold, 146 

Bobbin’s process, 469 

Rocking table, pbotogra]fliic, 372 

Roses, preaerving, 464 ^ 

Rosin size, substitutes for, 311 
Ross’s ice-house, 261 
Rotary pump. 489 

Router’s wood-preservii^ process, 467 
Rooge p'lwder. 416 
Rubber pipe Joints, 6 
—— preserving, 466 
RuBsut leather, 80 


8 

Saco’s drying process, 466 

meat-preserving prooest, 459 
Sachet powders, 335 

ess. bouquet, 336 

-—— frangipsnni, 335 

_ .... Jockey club, 3S6 
...... _ rose, 336 

-viol^ 338 

Saddle pipe connection, 6 
Safety matches, 130,136 

vsl^ for extraction ^iparstos, 27 
..... neces-ary In kitchen boilers, IT 
Sand, moulding in, 180 
Sandstone, preserving, 464 
Sardines, preserving, 464 
Satinwoo^ polishing. 398 
Scoop wheels, 484 
Scratch brushes, band, 412 

-Uthe, 412 

Scratch-brushing, 411 

-- Jewellery, 412 

Scumbling oil paintings, 301. 

Seams us^ in lead hutnii^, 71 
Seed, recovery of oil ft'om, 225 
Sewing macbin» lubricant, 100 
Sbcits, polishing, 402 
Shrimps, preserving, 464 
Kgn boards, 293 
SilWcer trmibles, 179 
Silent matches, 131,134 
ftiver plate, poilsbM for, 413 
white coating on brass, 143 
^vsring glass, Krasbear's process, 166 

-specula, 163 

Siphon setting apparatus, 612 
Stpbona, 604 
— air relief for, 566 


Index to Volume III. 
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Siphon, simple form of, 510 \ 

Shine, preaerrlng, 462 \ 

Sky,Rioting 09lantern slides, 58 I 

Slaie, pollsblng, 407 
Small medtanlem^ oils fw, 99 
—• metallic articles, colouring, 143 

-relleiii, modelling, 170 

Soap, pumjw for, 603 
SouM, polishing, 414 
Socketed pipes, Jointing, 2 
Soldering, autogenouis 65 
Spanish baftons. 478 
—— wheel, 484^ 

Specula, silvering, 162 
Sperm oil liibrfcant, loO 
Spinach, manariiig, 116 
Spilt tubing, bonding, 382 
Spring clamp, 22 
StaiD&g leather, 76 
Stains for glass, 291 

-for lacquer.*35 

on fiimiture, removing, 416 
—jmper, 311 
—— red, for copier, 144 

removing front marble, 126 
Starch paste for labeU, 19 
Statues, removing oil sUune, 127 
•— wax vamisb for, 125 
Steam idpea, Joloiintt, 1 
Bteci, blue metal finitib, 14 
bronze for brass, 137 
«—> bronzing, 137 
—— browning, 147 
damascening, 147 
—— glaae wheels for flnlahing, 4S1 

-grey bronze, 138 

-lacquer Ibr, 36 

poiisbiDg, 410 

— tubing, bending, 382 
Still, 28 

Stone, drawing on, 90 
—— engraving on, 90 

-etching for printing, 90 

—• lithograpblc, 89 
—• protecting, 464 

slabe, artlRcial, 328 
—» transfeTTlng irom copper to, 90 

— waterproof solution for, 464 
Stove for liners, 83 

puAib. 416 
Stucco, 134 

bastard. 385 

ftdphate of ammonia mannre, 117 

— of potash manure, 116 

Bolptaide of calclnm, use in lumiaons paints, 
103 

Snli^onated oiK 236 
Superphosphate manure, 118 
Swan-akina, preserving, 463 
Swape, 488 

Sword l^ades, damasoenlng, 147 
Syrup for preserving, 446 
Byrapa, pumps Ibr, 602 

T 

Tabi JC6. acid-proof paint far, 28 

Tackle, 476 

Tallow rendering, 227 


Tank platea, Jointing, ft 
Tar pavements, 328 
Tea, packing, 240 

Titlter's meat-preserving process, 458 

Test-papers, 3U9 

Test-tnoe stand, 26 

Testing papers, 316 

Textile ubrics. preserving, 465 

Textiles, French packing, 243 

-packing, 240 

Theatrical grease paints, 294 
Tin, bronzing, 141 
——labelling. 18 
Tin ware, lacquer for, 36 
Tinfoil, lacquer for, ^ 

Toilet article balm of Gilead, 336 

-bay rum, 336 

bnUiantine, 336 

— cold cream, 338 

-cherry tuoth paste, 336 

_ __ Cologne vinegar, 

-— hon< y and glycerine Jelly, 336 

-— tooth powder, 336 

Tomatoes, manuring, 117 
Tonbridge ware, 37 
Tonp, wire, 22 
Tools, canning outfit. 446 

— diamond cutting, 407 

— gold lacquering, 47 
>— laboratory tools, 22 
-lead burning, 65 

lacquering, 43 

— marbling, 128 

— modelling, 166 

— moulders’, I8l 

— netting, 211 
-painters’, 256 

— paperbangers’, 3l7 
-paving, S3fi 

— picture framing, 373 

— polishing vrbeeU, 417 

— scratch brushes, 412 
Tooth paste, cherry, 336 

— powder, 338 
TortoWsheU, potishing. 404 
Tej kaleidoscopes, 10 
Tracing paper, 310 
Tram-axle grease, 97 
Transfer paper, 311 

—— litoograpbic, 89 

Transferring, 89 
—- from copper to stone, 90 
Transparenciee, colouring, 59 
Transparent casts, 171 
Tube well pumps, 496 
Tunneric paper, 310 

-stain for lacquer, 36 

Turner’s work, polishing, 396 
Tweezers, wire, 22 

V 

Ubms, polish for, 413 

V 

Val db Tbaybks aspbAlt, 327 
YantUa, 342 
Varnish brushes, 269 



WoVfSBOP Bsceifcs. 
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Vtoalah for labels,'N< ' 

-ss.*-for ilittiefl, ISS 
•r~- pUln laoqiter, 35 
Taxoiihlnt coMk work. 983 
—> iDtTbTed paper, 190 
—~ 309 

--i- wall papcn, SSL 
TaNlioe Inbrloant, 100 
Tegetabie batttt, 333 
—~-oUa,32 5 

— —purifying, 998 
Vegetablea, dryir^ 456 

— pretervlng, 455 
Veneering mame, 131 
VebUng moulds, 184 
Veetaa, 4rax,lS3 
Veenvlaoe, 134 
Vlsegar, toClet, 338 
Vic^t bronze, 138 

—— lumlnone paint, 101 
VlBooBlty, Importanee of, in lubricant, 93 
Vokanlaed oil, SS6 
Vnloanlte, polling, 404 


Wavos OxAea, siWeitog, 163 
Watehnlaken' lubricants, 99 
Water. tUstiUed, Btoring, 463 
Waterproof solution Ibr atone, 464 
WaggoD-greaae, 96 
WaluMot, poliahiag, 899 
Walking aticka, poUabtng, 403 
Wall paper, 316 
Waah-botae,3T 
Washable ci^ 174 
Water bath, 38 
—>• pipes, jointing, I 
Watv-oolours, 303 


fm lantern aildea, 61 
_ managem^t of drawing, 304 

matenals, SOS 
_ roonv303 

Watsarproofi^packl^pape- 947 
—pla^ eaata. 174 
Waxi&odrlUog,16€.li9 
^poUaUng. 401, , 

'■»•*» wniib iot atatoei, ittf * 


WMBiOtiadnitiffl. 95 


Wellt* Ught. 351, 354 
Wheat, manuring, 117 
Wh^poUafalng, 411 a ' , 

White Iron, best for mallei^ oaatlnta,'113 
—-leadedJofaiM, 5* • 

— hnavoiu pdnt, 101 
White's pnlfeys, 477 
Wind instniments. 307 
Window gbuB poliri), 416 
—paint, 393 
Wing pumps, ^98 
Win gauge pipe joints, I ' 

-laborst^ wparatua. 93 

Wood carving, poliahiDg, 309 
«— cellulose. 3X3 

Boda proceea, 313 

--snlpbate prooees, 813 

<-»- snlpblie process, S18 

ezpo^ to damp, preaerriag, 470 
finish, 403 
—— lac<iner for, 87 

» matches, ImpregnstiDg fluid for, 186 
paving 399 
> prefiei^og, 466 
—- suitable lacquering, 340 

—Tonbridge ware, 37 

-veneering maible on, 191 

Woodcuts, Imltatiu on atone, 90 
Woodwork, enamelllDg, 985 

-painting, 996 

Wools, use for sword blades,>147 
Worms in timber, prevefttlug. 470 
WonUTe bottlee, stphMi te, 5M 
Writing on glaai, 30 
on OKtals, 31 


T 

Tbait, preiervtng. 674 
Yellow lacquers, 85 
luminoua paint. 101 


z 

Zafon eedd lacqaen, 87 
ano, brouting, 143 

-->• creosote woed^pTeaerrlng iMTOQpaib 4^ 
lacquo' fat, 86 
> painting on, 396 
——• veneering marlda on, US ' 


iintai’i rmtSD n’lriixu]i otowu avn 80X8, uxrrxD, 

ttun, seaiifoin stssKt, nt. 




With steady stride 
Withtmt respite 
Like rising tide, 

“FOBWABD Proceeds Fluxite.— 

FLUXITE 


That’s the cry heard wherever soldering work is to be 
done. Phimbers, Eteciricians, Gasfitter», and other 
. Metal-workers all know Flnxiie" is the paste dux that 

SIMPLIFIES SOLDERING 

They use it because it solders nn<] tins even dirty 
metals without cle.ti)ing. It does not corrode and is as 
safe as resin. For tinning lira^is Unions and Taps, 
for *’ blowing ’’ corapo joints-~in fact, for any soldering 
job it is unequalled. Moreover, it dues lead'juintiog 
without solder merely by the use of blow-lamp or 
blow-pipe and 

SUPERSEDES LEAD-BURNING 


Anyone can do soldering work with ''Pluxite." 

YOU WANT SOME. 

Of Ironmongers and Oilshofs, in 6d., Ij- and f/- iint^. 

Made by THE AUTO CONTBOLLEB CO. ^ 
170 Vienna Boad, Bermondsey, S.E. 

('//dtsired some solder can 6e filed into a little'* Flnxite" 
and the. two applied simultaneonsly,) 



























No. 

«930 Cylindari» Otass* dinu-iistojis oii the nib—Iiongth 7_10 

Diameter 5 6 

. • ' 

6942 Plates, 01aiB, with Hole Iti centre, for Wimahun.t’» Mochmes- 
Diametcr 8 '** 

8 /- 

6043 Ditto, with BniPB Swtors, Varnished— 

DiameUT » 10 12 14 

6/6 7/6 8/6 »/- 


8/6 


12 

«/- 


»/' 


11 inches. 

1 n 

i/fi each. 
16 inches. 

6/- perfml''* 

16 inches. 
13/- \VT pair. 


7901 Barometer Tubes, clnRcd o 


each -/8 «i»d /lO 


with IteiMl ai«l Bulh V" 

IIS used in’Wlx'el Barometers . . 1/8 



6970-1 

«no Set of Electrical Epparatuc, ccmMiiig of Tuper Brmli, 8 cl ..f Bvo MK 
Whir! Pith Ball KxisTlmonl. Vacuum iuhe and Holder. Fuhnhiatlng 
Piute and lloWer, Klectrical (Jircus, Smoke Condensation ApjMratiia, 
fulminalhiK Tube, l/'ydon Jar, Dlschurger. Conducting Chalna and Braas 
IIundleH. wltli Book of Instnictiona wlthont Machine . . . . £1 18 0 

8671 Set of Blsctrtcal Apparatus, aa above, but imaller, with Set of two Bella. 1 8 0 
Wlm.h«r.t-.EI«.trlccl Machine, ^ , 

Batterv Bichromate, Bottle Shape, with Ebonite Top and BrassFlltinga 

’ New Form, with Oarboiih fixed in poeltion by Screws, without the use of 

snider I his is a gn at advantage, ai. In Uie event of breakage, a new 
• fitting can be forwanled, tlius avoiding the neceasity of retnming the 

whole Itattery- Copiicily * * 1 S lltrea 

a/6 3/6 6/- 7/- e«<*. 

7114 Hum, for ditto, with Hole .IrllWiina topped— i I_i _ a litres. 

Til. MOM, /8Mcb. 

ni 6 OMhons, fofiUtto, with Hovelled lagesiuid holed readyjoi Bx^— ^ ^ 

-74 ^ i/- e«*. 

1116 Bottles, for ditto, fitted with Brass Collars— i 

7117 Chromic Balt, In Botilea, for charging above Batteries-- ^ ^ 

-/S' “/8 -/7' 


'!/- 


1 

1 / 6 ' 


80M Rain Oauie, Howard's. Copper Funnel. 5 Inches diameter, with Measure 

„ Japanned Tin Fiinne!, ditto, ditto . 


Spars Oradttnted Jars for above 


1 litres. 
S/^ each. 

2 litres. 
1/- each. 

. 16/6 
. */» 
e«oh 1/6 
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ADVERTISEMENTS. 


Everything for WORKSHOP DRAWING 



PfM'kot Oftflea of 
Hrttiali mnde I^w* 
in;; Inatruments at 
1 B/«, 18/6, *1/-, 
30/^ 44/•• The 
one llluatniteii ron- 
fjifMlns 7 itieevt, knt, 
tenth, iiiul itfahd 
firotrartor, is Nu. 
72«« afJl/-. 


Wooden TaseR, 
with tray aitd IwK, 
of British made 
DrawiiiK Instni- 
ments at 16/i 

ao/^ a7/6, 80 6, 

86/-I Die one lltiis. 
^ted containing; 1 .” 

pieee/t, key, le(td$, 
toidmtie, is No. 7:i3A 
at Jtfi/6. 




W. H. HARLlMf 

mathemaTicai 

Teitgrtnu: •• Cllaetnpli, Lomiaa.” 





















ADVEimSEMENTS. 5 


Slide Rides for WORKSHOP CALCULATION 



The 'STUDENT Slide Rule Kil in. ccnitaiiiiim hi'uIob Multipli(»tioii, 
Division, Propurtion, cube, (.'nbe D*>\u<Kid, with I'ulluloid face, and glass 

Cursor, 6/«. Cardbowd, with iiietiil rui-wn-. 2/-. 



Ilie STUDENT tnioo) Sliile loi in. long, with Si-jilus jwjabove, and 

nine, Tangent, and l,og. Scales. 8S. 



The STANDARD (No. Slide Rule, lui in. long, coutiiiniug scales for .Mult pU> 
cation, IdviRion, Pro]>ortion, i'ulie and Cnbe lliH>t, Sine. Tangent, and f/^s. Mahogany, 
wlthicclluloid face nnd.ghniH Cursov, 9/S. 


The OUBINQ (No. iiU04) Slide llnle, lOi in., having scales as ‘ Stnndunl," and In 
addition scales for flnding simultaneously with the nniubev and without any movement 
Slide—culiea, cube routs, and logaiithins. Mahogany, with celluloid fuce, 11/6. 
All Slide JiiUi'n mjiplied in Cane, with Jnxtruetionn. 


Tehpboae: S8S8 loadoa WmU 

DRAWING and SURVEYING 

INSTRUMENT MANUFACTURER 

47 FINSBURY PAVEMENT, LONDON, E.C. 
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ADVEHTISKMENTS. 


PATENT AGENTS 

Harris & Mills 

PATENT AGENTS 

23 Southampton Buildings, Chancery L*ane 
LONDON 

Telograpliks Address: “ I*uiviij;(;k, Loni«»n.” 

And at SHEFFIELD and LLANELLY 

E9tabli5be& i860 

PATENTS OBTAINED 

for the United Kingdom, the Colonies, and all Foieign 
Countries, at moderate Charges. Booklet of information 
and costs gratis. 

(Opinions givmi m cases of Itfringemml, and every 
assistance afforded to PatetUees and Invmtors. 

DBAWINCS PBEPABED FOB PATENTED INVENTKNfS, 
AND FOB THE BEGISTBATION OF DESIGNS. 

A CHABT OF 187 MECHANICAL MOTIONS 
PoBt*froci 6d. 






enAmellers 


^ FIRM FOR/^. 

<9 

ART METAL WORKERS: 

HAMMERS, MALLETS. STAKES, / 

ANVILS. VICES, REPOUSsi & CUTTINfl / , 
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randa, for Civil and Mechanical Engineers. By 
.Sir G. L. MoLKSwoRTii and H. B. Moi.iiswoKTii. 

With an Electrical Supplement by W. H. Modus- 
worth. Twenty-sixth edition, 760 ilhis. 901 pp. ^ 
royal321110, French morocco, gilt edges. (I 90 S) net 5 

The Pocket Books of Sir G. L. Molesworth and 
J. T. Hurst, printed on India paper and bound 
in one vol. Royal 321110, iiissia, gilt edges net 10 

Metallic Structures: Corrosion and Fouling and 
their Prevention. By J. Newman. Illustrated, 

385 pp. crown 8vo. ( 1890 ) . ... ... 9 

Scamping Tricks and Odd Knowledge orcasion- 
‘ , ally practised u|)on Public Works. By J. New- 

MAN. New iuipressioii, 129 pp. crown 8vo. ( 1908 ) 

net 
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Earthwork Slips a«d Subsidences on Public 
Works. By J. Newman. 240 pp. crown 8vo. 

* (ISOO) •.. 

Co-ordinate Geometry as applictl to Land Survey¬ 
ing. By W. PlI.KJNGTON. 5 illus. 44 pp. 121110. 
(/.W.'/). net 

Diagrams for the Graphic Calculation of Earth- 
worlo Quantities. By A. H. Roui.kt.s. Ten 
cards, fcap. in cloth case ... ... ... net 

Pioneering. By h'. Siiki.I'ORD, illustrated. 88 PJ). 
crown 8vo. {lUO!)) ... ... ... ... net 

Topograpliical Surveying. By G. j. Si'echt. 
Second edition, 2 plalesand 28 dins. 210 pp. 181110, 
boarils. {New York, ... ... ... net 

Spons’ Dictionary of Engineering, Civil, Mechani¬ 
cal, Military and Naval. 10,000 dins. 4300 pp. 
super royal 8vo. (/.S 7 .}, Supplement issued in 1S8J). 
Complete with Supplement, in 11 divisions net 
Ditto dilto in 4 vols. ... ... net 

Surveying and Levelling Instruments. By W. F. 

Stani.ey. Third edition, 372 illus. 562 pp. crown 
8vo. {WOJ) . 

Surveyor’s Handbook. By T. U. Tayi.or. 116 
illus. 310 pp. crown 8vo, leather, gilt edges. 
(New York, 1008) ... ... ... ... net 

Logarithmic Land Measurement. By J. Wai.i.ace. 
32 pp. royal 8vo. (1910) ... ... ... net 

Hints on Levelling Operations. By W. H. 

Wells. Second edition, 8vo, sewed. (1800) ... 

The Drainage of Fens and Low Lands by 

(iravitation and Steam I’ower. By W. H. 
Wheeler. 8 plates, i 75 jip. 8 vo. (1888) 

Stadia Surveying, the theory ot Stadia Measure¬ 
ments. By A. Winslow. Fifth edition, 148 pp. 
181110, boards. (New York, 190:1) . net 

Handbook on Tacheometrical Surveying. By 

C. Xydis. 55 illus. 3 plates, 63 pp. 8vo. (1909) 

net 
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DICTIONARIES. 

Technological Dictionary in the English, Spanish, 
German and French Languages. J^y D. 

Caki.os Huiii.iN Y AnshU. Crown .Svo. 

Vol. I. ENGLISH-Sl'ANISll-CjliHMAN-I'uliNCH, 
6oy pj). ... ... net 

Vol. II. CiiiKMAN - English - I'kencii-Si'anisii. 

720 pp. (/.WtV) ... ... net 

Vol. III. Ekknch-Cii-,kman-Si'anish-English. 

In preparation . • 

_Vol. IV. Sl’ANISH-FRENCH-EsGLlSH-CiEKl’AN. 

750 pp. ( lOH )) . net 

English-French and French-English Dictionary 
of the Motor-Car, Cycle and Boat. l!y f'. 

Lucas. 171 pp. crown Svo. {11X15) ... net 

Spanish-English Dictionary of Mining Terms. 

By !•'. Lucas. y.S pp. Svo. { I ' Mu ) ... net 

English-Russian and Russian-English Engineer¬ 
ing Dictionary. By L. Meycliak. ioo pp. 
i6mo. {1909) ... ... ... ... net 

Reed’s Polyglot Guide to the Marine Engine, in 

English, French, German and Nor.sk. Second 
edition, oblong Svo. {1900). . net 


DOMESTIC ECONOMY. 

Food Adulteration and its Detection. By J. P. 

Battekshall. 12 plates, 32S pp. demy Svo. 
{New York, 1SS7) 

How to Check Electricity Bills. By S. W. 

Borden. 41 illus. 54 pji. crown Svo. {New York, 
1907) . net 

Practical Hints on Taking a House. By H. P. 

. Boulnois. 71 pp. iSino. {1SS5) . 
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The Cooking Range, its Failings and FeiiK.'dies. 
• J 3 y F. UvK. 52 i)|). leap. 8vo, sewed, (/m’) ... 

The Kitchen Boiler and Water Pipes. By II. 

(iKiM.SHAW. iSvo, sewed. {JSS7) ... ... net 

Cookejy and Domestic Management, including 
erondmic and middle class I'lactical Fool;ery. 
By Mi'.i.msh. 56 coloured plates and 4.J1 
illns. 987 pp. super-royal 8\’o. (1!/0J) ... net 

Spons’ Household Manual. 250 illns. 1043 pp. 

demy i^vo. (lUO.l) . 

Ditto ditto half-bound French 

morocco 

Handbook of Sanitary Information for House¬ 
holders. By K. .S. Tracy. 33 illns. 114 pp. 
i8mo. (New York, JHOO) ... 


DRAWING. 


The Ornamental Penman’s, Kngrar'er’s and Sign 
Writer’s I’ocket Book of Alphabets. B)- B. 
Alexander. Oblong 121110, sewed 

The Draughtsman’s Handbook of Plan and Map 
Drawing. By G. G. Andre. 87 illus. and 34 
pliiin and coloured plates, 162 pp. crown 4to. {1S91) 

Slide Valve Diagrams: a French Method for their 
Construction. By L. Bankson. i8mo, boards. 
(New York, . 

A System of Easy Lettering. By J. H. Cromwkll. 
With Supplement by G. Martin. Sixth thou¬ 
sand, oblong 8vo. (New York, 1900) ... net 

‘Plane Geometrical Drawing. By R. c. Fawdry. 
Illustrated, 185 pji. crown Kvo. (,1901) ... net 

Twelve Plates on Projection Drawing. By O. 

Gueth. Oblong 4to.'i (New York, 190(1) ... net 
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Hints on Architectural Draughtsmanship. By. 

G. VV. T. Hai.latt. l‘'cnirlli edition, So pp. 
i8mo. (1!)0G) ... ... ... ... I 

A First Course of Mechanical Drawing (Tracins;). 

By G. Hali.iii.w. (.ihloiifj 410, sewed . 2 

Drawings for Medium-sized Repetition Work., 

By K. IJ. Spinney. Witii 47 dins, ijo pp. Kvo. 

(1909) . net 3 

Mathematical Drawing Instruments. By W. 1 '. 

Stanley. Seventh edition, 2O5 ilhis. 370 pp. 
crown 8vo. (1900) . ... . 5 


ELECTRICAL ERCIREERIHC. 

Practical Electric Bell Fitting, liy B. G. Ai.i.sop. 

Tenth edition, 186 ilhis. including 8 folding plates, 

185 pp. crown 8vo. (190/1) ... ... ... 3 

Telephones : their Construction and Fitting. By 
F. C. A1.L.S01'. Eighth edition, 184 ilhis. 222 pp. 
crown Kvo. (1909) . ... 3 

Thermo-electric Reactions and Ctirrents between 
Metals in Fused Salts. By T. Andrews. 8vo, 
sewed. (1890) . i 

Auto-Transformer Design. By A. H. Avery. 

25 illus. 60 pp. 8vo. (1909) net 3 

Principles of Electric Power (Continuous Current) 
for Mechanical Engineers. By A. H. Bate. 

63 illus. 204 pp. crown 8vo. (1909) (Finshury 
Technical Manual) ... ... ... net 4 

Practical Construction of Electric Tramways. 

By William R. Bowker. 93 illus. 119 pp. 8vo. 

(1903) . net 6 

Design and Construction of Induction Coils. 

By A..F. Collins. 155 illus. 272 pp. demy 8vo. 

(Nem York, 1909) ... ... ... ... net 
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Switchboard Measuring' Instruments for Con- 
* tiiuioiis ami l^olypliase Cuneiits. By J. ('. 

CoNNAN. ijy illiis. 150 i)i>. Hvo, doll). (HiOS) 

* nel ^ o 

Electric Cables, their Construction and Cost. 

Bjj D. Covi.i'- and F. J. (). Hown. \Vi(h many 
(liaKi'ama and 216 tallies, ^67 pp. c.rown Hvo, 
leatlier. (lUO'J) ... ... ... ... uct 15 o 

Management of Electrical Machinery. By F. B. 

Crocker and S. S. Wiikei.e-.r. liiffhth edition, 

131 ilUiK. 223 pp. crown <Svo. (New York, 

net 4 6 

Electric Lighting: A Fractical Exposition of the 
Art. By F, ]!. Crocker. Royal hvo. (New York.) 

Vol. I. The Generating Plant. Sixth 

edition, 213 ilhis. 470 pj). (IHO-i) mi 12 6 

Vol. II. Distributing Systems and 
Lamps. Second edition, 391 ilhis. 

505 pp. (/.W.i) . net 12 6 

The Care and Management of Ignition Ac¬ 
cumulators. By H. 11 . Id Cross. 12 ilhis. 74 
pp. crown hvo, liinii. (.S. & C. Series, No. 19.) 

(NtlO) . ... ... ... ... net I 6 

Elementary Telegraphy and Telephony. By 

Arthur Crotch. 238 ilhis. 223 pp. 8vo. ( 190 d ,) 
(J^iNSiuiRv Technical Manual) ... ... net 4 6 

Electricity and Magnetism in Telephone Main¬ 
tenance. By (i. \V. Cummings. 45 dins. 137 jip, 

Hvo. (New York, IVOS) . . ... ... net 6 6 

Grouping of Electric Cells. By W. F. Bunton. 

4 illus. 50 jip. fcap. Hvo. (IttOfi) ... ... net i 6 

^ Manets and Electric Currents. By Prof. J. A. 

Fleming. Second edition, 136 illus. 417 pp. 

crown Hvo ( 190 ii) . ... net 50 

Notes on Design of Small Dynamo. By George 
Halliday. Second edition, 8 plates, Hvo. (] 89 ti) 
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Practical Alternating Currents and Power 
Tranmission. liy N. Harrison. 172 illus.* 
375 pi>. crown 8vo. (Netw York, IIHMI) ... 

Making Wireless Outfits. ISy N. Harrison. 27 
illus. 61 pp. crown Kvo, limp. (S. & C. Skriks, 
No. ii.) (New Yoyk, lUO'.i) . 

Wireless Telephone Construction. ByN. Hakri * 

SON. 43 illus. 73 pp. crown 8vo, limp. (S. & C. 
Skkies, No. 12.) (New York, lUOU) ... net 

The Phoenix Fire Office Rules for Electric Light 
and Electrical Power Installations. P.)- M. 
Heaphy. Tliirt}'-seventh edition, 8vo, sewed. 
(VMS) . 

Testing Telegraph Cables. By Colonel V. Hos- 
KKEK. Third edition, crown 8vo. (ISSU) 

Long Distance Electric Power Transmission. 

By R. W. Hutchinson. 136 illus. 345 pj). crown 
8vo. (New York, J!>07) net 

Theory and Practice of Electric Wiring. By 

\V. S. Ibuetson. iiy illus. 366 pp. crown 8vo. 
. net 

Practical Electrical Engineering for Elementary 
Students. By W. S. Iuuetson. With 61 illus. 
155 pp. crown 8vo. (1910) ,iet 

General Rules recommended for Wiring for the 

Supply of Electrical Energy. Issued by The 
Institution of Ei.ectuical Enginf.eks. 8vo, 
sewed. (KeviseJ, April 1907) ... ... net 

Form of Model General Conditions recom¬ 
mended by The Institution of Electricai. 
Engineers for use in connection with Electrical 
Contracts. 8vo, sewed. (1906) . net 

rh Handbook of Electrical Testing. By H. R. 

•• ’ Kempe. Seventh edition, 285 illus. 70b pp. demy 
8 vo. (190S) . net 
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Application of Electricity to Railway Working. 

• By W,. E. Langdon. 142 illus. and 5 plates, 
347 pp. 8vo. ( 1897 ) . 

How to Become a Competent Motorman. By 

V. B. Livermork and J. Williams. 45 illus. 
252 pp. i2mo. (New York, 1903 ] . net 

• 

Electromagnets, their design and construction. By 
A. N. Mansfield. 36 illus. 155 pp. 181110, boards. 
(New York, 1901 ) ... ... ... ... net 

Telephone Construction, Methods and Cost. 

By C. Mayer. With Apjiendices on the cost of 
materials and labour by J. C. Slippy. 103 illus. 
284 pp. crown Svo. (New York, 1908 ) ... net 

Induction Coils. By N. H. Schneider. Second 
edition, 79 illus. 285 pji. crown 8vo. (New York, 
1901 ) ... ... ... ... ... ... net 

Electric Gas Lighting. By N. H. Schneider. 
57 illus. 101 pp. 121110. (S. & C. Series, No. 8.) 
(New York,' 1901 ) ... ... ... ... net 

How to Install Electric Bells, Annunciators and 
Alarms. By N. H. Schneider. 59 illus. 63 pp. 
crown Svo, limp. (S. & C. Series, No. 2.) (New 
York, 1906 ) ... ... ... ... ... net 

Modem Primary Batteries, their construction, use 
sBid maintenance. By N. H. Schneider. 54 
illus. 94 pp. crown Svo, limp. (S. & C. Series, 
No. I.) (New York, 1905 ) ... ... ... net 

Practical Engineers’ Handbook on the Care 
and Management of Electric Power Plants. 

By N. H. Schneider. 203 illu.s. 274 pp. crown 
Svo. (New York, 1906 ) . net 

Electrical Circuits and Diagrams, illustrated and 
explained. By N. H. Schneider. Svo, limp. 
(S. & C. Series, Nos. 3 and 4.) (New York) 

Part I. 217 illus. 72 pp. ( 1905 ) ... net 

Part 2. 73 pp. ( 1909 ) . net 
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Electrical Instruments and Testing. By N. H. 

Schneider. Third edition. 133 illus. 239 pp. * 
crown 8vo. {New York, li) 07 ) . net 4' 

«r 

Experimenting with Induction Coils. *By N. H. 

Schneider. 26 illus. 73 pp. crown 8vo, limp. 

(S. & C. Series, No. 5.) {New Yorh^ 1900 ) net * i 

« 

• Study of Electricity for Beginners. By N. H. 

Schneider. 54 illus. 88 pp. crown 8vo, limp. 

(S. & C. Series, No. 6.) (New York, 1905 ) net i 

• 

Practical Electrics : a Universal Handybook on 
Every Day Electrical Matters. Seventh edition, 

126 illus. 135 pp. 8vo. (S. & C. Series, No. 13.) 

(New York, 1903 ) ... ... ... ... net i 

The Voltaic Accumulator : an elementary treatise. 

By E. Reynier. Translated from the French by 
J. A. Berly. 62 illus. 202 pp. 8vo . 9 

►pry Batteries : how to Make and Use them. By a 
Dry Battery Expert. With additional notes 
by N. H. Schneider. 30 illus. 59 pp. crown 8vo, 
sewed. (S. & C. Series, No. 7.) (New York, 

1906 ) . net i 

The Diseases of Electrical Machinery. By 

E. Schulz. Edited, with a Preface, by Prof. 

S. P. Thompson. 42 illus. 84 pp. crown 8vo net • 2 

Electric Toy-Making. By T. O. Sloane. Fif¬ 
teenth edition, 70 illus. 183 pp. crown 8vo. (New 
York, 190 S) net 4 

Electricity Simplified. By T. O. Sloane. Tenth 
edition, 29 illus. 158 pp. crown 8vo. (New York, 

^ 1901 ) . net 4 

liim to become a Successful Electrician. By 

T. 0 .; Sloane. Third edition, illustrated, crown 

• 8vo.' (New York, 1899 ) net 
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Electricity: its Theory, Sources and Applications. 

By J. .T. Spraguk. Third edition, 109 illus. 

65« pp. crown 8vo. -{ 1892 ) . net 7 6 

% 

Telegraphic Conftections. By C. Thom and 
W. II. JoNp;s. 20 plates, 59 pp. oblong 8vo. (New 
Yv^, 1892 ) ... ... ... ... ... net 3 6 

• 

Rontgen Rays and Phenomena of the Anode and 
Cathode. By E. P. Thompson a^d W. A. 

•Anthony. 105 illus. 204 pp. 8vo. (New York, 

1896 ) ... ... ... ... ... ... net 4 6 

Dynamo Electric Machinery. By Prof. S. P. 
Thompson. Seventh edition, demy 8vo. (Fins- 
DUUY Technicai. Manual.) 

V'oJ. I. Continuous-Current Machinery. 

With 4 coloured and 30 folding 
])lates, 573 illus. 984 pp. ( 1904 ) net i 10 o 

Vol. II. Alternating Current Machinery. 

15 coloured and 24 folding plates, 

546 illus. 900 pp. (^. 905 ) net 1 10 o 

Design of Dynamos (Continuous Currents). By 
Prof. S. P. Thompson. 4 coloured and 8 folding 
plates, 243 pp. derny 8vo. ( 190 H) . net 12 o 

Schedule for Dynamo Design, issued with the 
above, td. each, 4s. per doz., or i8s. per 100 net 

Curves of Magnetic Data for Various Materials. 

A reprint on transparent paper for office use of 
Plate L from Dynamo Electric Machinery, and 
measuring 25 in. by 16 in. ... net o 7 

The Electrom^:net. By C. R. Underhill. 67 

illus. 159 pp. crown 8vo. (New York, 190 S) net. 6 6 

» 

Practical Guide to the Testing of Insulated 
Wires and Cables. By H. L. Webb. Fifth 
edition, 38 illus. 118 pp. crown 8vo. (New York, 

190 S) . net 46 
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FOREIGN EXCHANGE. 

r 

English Prices with Russian Equivalents (at 

Fourteen Rates of Exchange). English prices 
per lb., with equivalents in roubles and kopecks . 
per pood. By A. Adiassewich. 182 pp. fcap., 

32mo, roan. ... ... ... net i 

English Prices with German Equivalents (at 

Seven Rates of Exchange). English prices per 
lb., with equivalents in marks per kilogramnn^ 

By St. Koczorowski. 95 pp. fcap. 321110, roan. 

{I'JOO) . net : 

English Prices with Spanish Equivalents. At 

Seven Rates of Exchange. English prices per 
lb., with equivalents in pesetas per kilogramme. 

By S. Lamuert. 95 pp. 321110, roan. ( 1910 ) net 1 

English Prices with French Equivalents (at 

Seven Rates of Exchange). English prices per 
lb. to francs per kilogramme By H. P. 
McCartney. 97 pp. 32010, roan. { 1007 ) net i 

Principles of Foreign Exchange. By E. Mathe- 
soN. Fourth edition, 54 pp. 8vo, sewed. { 190 .’>) 

net o 


GAS AND OIL ENGINES. 

The Theory of the Gas Engine. By D. Clerk 
Edited by F. E. Idell Third edition, 19 illus. 

180 pp. 181110, boards. (New York, 1003 ) ... net 2 

The Design and Construction of Oil Engines. 

By A. H. Goldingham. Third edition, 112 
illus. 260 pp. crown 8vo. {New York, 1010 ) net 10 

Giu Engine in Principle and Practice. By A. H. 

■ Goldingham. 107 illus. 195 pp. 8 vo, cloth. {New 
,York, 1907 ) . 
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Practical Hand-Book on the Care and Manage- 
• ment of Gas Engines. By G. Lieckfeld. 
Third edition, square i6mo. (New York, 1896 ) ... 

Element of Gas Engine Design. By S. A. Moss. 
197 pp. 181110, boards. (New York, 1907 )... net 

Gas and Petroleum Engines. A Manual for Stu¬ 
dent* and Engineers. (Finsbuky Technical 
Manual.) By Prof. W. Robinson. Third edition 
tn preparation 


CAS LIGHTIHC. 

Gas Analyst’s Manual (incorporating Hartley’s 
“ Gas Analyst’s Manual ” and “ Gas Measure¬ 
ment ”). By J. Abadv. 102 illustrations, 576 
pp. demy 8vo. ( 1902 ) . ... net 

Gas 'Works : their Arraugement, Construction, Plant 
and Machinery. By p'. Colyer. 31 folding 
plates, 134 pp. 8vo. ( 188 .)) ... ... net 

Transactions of the Institution of Gas En¬ 
gineers. Edited by 'W’altkr T. Dvfin, Secretary. 
Published annually. 8vo ... ... ... net 

Lighting by Acetylene. By F. Dye. 75 illus. 
200 pp. crown 8vo. (I!i02) ... ... net 

A Comparison of the English and French 
Methods of Ascertaining the Illuminating 
Power of Coal Gas. By A. J. V'an Eijnd- 
HOVEN. Illustrated, crown 8vo. ( 1897 ) ... 

Gas Lighting and Gas Fitting. By W. P. Gf.rhakd. 
Second edition, 190pp. 181110, boards. (New York, 
1894 ) ... ... ... ... ... ... net 

A Treatise on the Comparative Commercial 
Values of Gas Coals and Cannels. By D. A. 

Graham. 3 plates, too pp. Svo. ( 1882 ) 

The Gas EnginMPs Laboratory Handbook. By 

J. Hornby. Third edition, revised, 70 illus. 330 
pp. crown Svo. ( 1910 ) . net 
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HISTORICAL AKD BIOGRAPHICAL. 

Extracts from the Private Letters of the late' 

Sir William Fothergill Cooke, i^*36-9, relating 
to the Invention and Development of the Electric 
Telegraph; also a Memoir by Latimer Clark. * 
Edited by F, H. Webb. Sec. Inst.E.E. Hvo. {ISUfi), 3 

A Chronology of Inland Navigation in Clreat 

Britain. By H. K. DeSalis. CiovvnHvo. { 7897 ). 4 

A History of Electric Telegraphy to the yeai; 

1837. ByJ.J. Fahie. 35 illus. 542 pp. crown 8vo. 

{ 1889 ) . 2 

History and Development of Steam Locomotion 
on Common Roads. By W. Fi.etciier. 109 
illus. 288 pp. 8vo ... . ... ... 5 

Life as an Engineer; its Lights, Shades, and 
Prospects. By J. W. C. ILu.uane. 23 plates, 

338 pp. crown 8vo. { 1905 ) ... ... ... net 5 

Philipp Reis, Inventor of the Telephone: a Bio¬ 
graphical Sketch. By Prof. S. P. Thompson. 

8vo, cloth. { 188 S) ... ... ... ... ... 7 

The Development of the Mercurial Air Pump. 

By Prof S. P. Thomi-son. Illustrated, royal 8vo, 
sewed. { 1888 ) . i 


HOROLOGY. 

Watch and Clock Maker’s Handbook, Dic¬ 
tionary and Guide. By F. J. Britten. Tenth 
. edition, 450 illus. 492 pp. crown 8vo. { 1902 ) net 5 

The Springing and Adjusting of Watches. By 

F. T. Britten. 75 illus. 152 pp. crown 8vo. 

{ 1898 ) .. net 3 

^Pn*e Essay on the Balance Spring and its Iso¬ 
chronal Adjustments. By M. Immisch. 7 illus. 

• 50 pp. crown 8vo. { 1872 ) ... .. 2 
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HYDRAULICS AND HYDRAULIC 
" MACHINERY. 

{See also 'WUtkr Supply.) 

Pumfs; Historicall}-, Theoretically and Practically 
Considered. By P. R. BjArling. Second edition, 
156 illus. 234 pp. crown 8vo. ( 189 f>) 

Pump Details. By P. R. BjOrling.- 278 illu.s. 
211 ijp. crown 8vo. { 1 S 92 ) ... . 

Pumps and Pump Motors: A Manual for the use 
of Hydraulic Engineers. By P. R. Bjokling. 
Two vols. 261 plates, 369 pp. royal 4to. ( 1 S 96 ) 

net 

Practical Handbook on Pump Construction. 

By P. R. BjOrling. Second edition, 9 plates, 
90 pp. crown 8vo. { 190 Jf) ... 

Water or Hydraulic Motors. By P. R. BjOrling. 
206 illus. 287 pp. crown 8vo. ( 1903 ) 

Hydraulic Machinery, with an Introduction to 
Hydraulics. By R. G. Blaine. Second edition 
with 307 illus. 468 pp. Svo. (F insbury Technical 
Manual). ( 1905 ) . net 

Practical Hydraulics. By T. Box. Fifteenth 
edition, 8 plates, 88 pp. crown Svo. ( 1909 ) net 

• 

Hydraulic. Steam, and Hand Power Lifting and 
Pressing Machinery. By F. Colyer. Second 
edition, 88 plates, 211 pp. imperial Svo. ( 1892 ) net 

Pumps and Pumping Machinery. By F. Colyer. 
Vol. I. Second edition, 53 plates, 212 pp. 8vo 

( 1892 ) . net 

Vol. II. Second edition, 48 plates, 169 pp. Svo. 

( 1900 ) ... net 

Construction of Horizontal and Vertical Water¬ 
wheels. By W. Cullen. Second edition, small 
4to. ( 1871 ) . 
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Donaldson’s Poncelet Turbine and Water Pres¬ 
sure Engine and Pump. By W. Donaldson. . 

4 to. (ms) .•. 5 

Principles of Construction and Efficiency of^ 
Waterwheels. By W. Donaldson. 13 illus. 

94 pp. 8vo. { 1876 ) . 5 

Practical Hydrostatics and Hydrostatic Formulae., 

By E. S. Gould. 27 illus. 114 pp. i8mo, boards. 

{New York, 190 S) net 3 

Hsrdraulic and other Tables for purposes of 
Sewerage and Water Supply. By T. Hennell.* 

Third edition, 70 pp. crown 8vo. ( 1908 ) net 4 

Hydraulic Tables for finding the Mean Velocity and 
Discharge in Open Channels. By T. Hicham. 

Second edition, 90 pp. super-royal 8vo. { 1898 )... 7 

Tables for Calculating the Discharge of Water 

in Pipes for Water and Power Supplies. In¬ 
dexed at side for ready reference. By A. E. Silk. 

63 pp. crown 8vo. { 1899 ) ... ... ... ... 5 

Simple Hydraulic Formulae. By T. W. Stone. 

9 plates, g8 pp. crown 8vo. { 1881 ) ... ... 4 

INDUSTRIAL CHEMISTRY AND 
MANUFACTURES. 

Perfumes and their Preparation. By G. W. 

Askinson. Translated from the Third German 
Edition by I. Fuest. Third edition, 32 illus. 

312 pp. 8vo. {New York, 1907 ) . net 12 

Brewing Calculations, Gauging and Tabulation. 

By C. H. Bater. 340 pp. 64100, roan, gilt edges. 

{ 1897 ) . ... . net i 

A Pocket Book for Chemists, Chemical Manu- 
' facturers, Metallurgists, Dyers, Distillers, etc. 

By T; Bayley. Seventh edition, 550 pp. royal 
■ 32.mo, roan, gilt edges. { 1905 ) . net 5 
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Practical Receipts for the Manufacturer, the 
• Meohanic, and for Home \ise. By Dr. H. R. 

Bbrkeley and W. M. Walker. 250 pp. demy 

8vo.% ( 1902 ) . . net 76 

A Treatise on the Manufacture of Soap and 
Candles, Lubricants and Glycerine. By W. L, 
Carpenter and H. Lease. Second edition, 

104 illus. 456 pp. crown tivo. ( 1895 ) ... ... 12 6 

A Text Book of Paper Making. By C. F. Gross 
and E. J. Bevan. Third cilition, 97 illus. 411 pp. 
crown 8VO. ( 1907 ) . ... net 12 6 

C.B.S. Standard Units and Standard Paper 
Tests. By C. F. Cross, I£. J. Bevan, C. Beadle 
and R. W. Sindall. 25 pp. crown 410. ( 1908 ) 

net 2 6 

Soda Fountain Requisites. A Practical Receipt 
Book for Druggists, Chemists, etc. By G. H. 

Dubelle. Third edition, 157 pp. crown 8vo. 

(New York, 1905 ) ... ... ... ... net 46 

The Chemistry of Fire and Fire Prevention. By 
H. and H. Ingle. 45 illus. 290 pp. crown 8vo. 

( 1900 ) . 90 

Ice-Making Machines. By M. Ledoux and others. 

Sixth edition. 190 pp. thmo, boards. (New 

York, 1906) ... ... ... ... ... net 2 o 

Brewing with Raw Grain. By T. W. Lovihond. 

75 pp. crown 8vo. ( 1883 ) . 50 

Sugar, a Handbook for Planters and Refiners. 

By the late J. A. if. Newlanus and B. E. R. 
Newlands. 236 illus. 876 pp. demy 8 vo. (London, 

1909 ) . 1 5 o 

Principles of Leather Manufacture. By Prof. 

H. R. Procter, ioi illus. 520 pp. medium 8vo. 

( 1908 ) . net 18 o 

Leather Industries Laboratory Handbook of 

Analytical and Experimental methods. By H. R. 

Procter. Second edition, 4 plates, 46 illus. 

450 pp. demy 8vo. ( 1908 ) . net 18 o 
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Theoretical and Practical Ammonia Refrigera¬ 
tion, By I. I. Redwood. Sixth tliousand, , 

15 illus. 146 pp. square i6mo. (New York, 1909 ) net 4 

Breweries and Maltings. By G. Scammell and ' 

F. CoLYER. Second edition, 20 plates, 178 pp. 

8vo. { 1880 ) ... ... ... ... ... net 6 

Factory Glazes for Ceramic Engineers. By ‘ 

H. Rum-Bellow. Folio. Serie.s A, Lcadless ■ 
Sanitary Glazes. { 1908 ) . ... net 2 .2 

Text Book of Physical Chemistry. By C. L. 

Speyers. 224 pp. demy 8vo. (New York, 1898 ) g 

Spons’ Encyclopsdia of the Industrial Arts, 

Manufactures and Commercial Products. 

1500 illus. 2100 pp. super-royal 8vo. ( 1882 ) 

In 2 Vols. cloth ... ... .. net 2 2 

Pigments, Paints and Painting. By G. Terry. 

49 illus. 392 pp. crown 8vo. ( 1898 ) . 7 

Tables for the Quantitative Estimation of the 
Sugars. By E. Whin and W. Frew. Crown 8vo. 

( 1896 ) . 6 

Workshop Receipts. For the use of Manu¬ 
facturers, Mechanics and Scientific Amateurs. 

New and thoroughly revised edition, crown 8vo. 

( 1909 ) ... ... . ... each net 3 

Vol. I. Acetylene Lighting to Drying. 

223 illus. 532 pp. 

Vol, II. Dyeing to Iapanning. 230 illus. 

540 pp. 

Vol. III. Jointing Pipes to.P umps. 256 
illus. 528 pp. 

Vol. IV. Rainwater Separators Wines. 

250 illus. 520 pp. 

Practical Handbook on the Distillation of Alco¬ 
hol from Farm Products. By F, B. Wright. 
Second edition, 60 illus. 271 pp. crown 8vo. (New 
York, 1907 ) . . net 4 

The. Manufacture of Chocolate and other Cacao 
'■ Preparations. By P. Zipperer. Second edition, 

■,87 i]liis.;a8o pp. royal 8vo. ( 190 S) ... net 16 
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IRRIGATION. 

• 

The Irrigation Works of India. By R. B. 

BuckliiY. Second edition, with coloured maps 
and plans. 336 pp. 4to, cloth. ( 1905 ) ... net 

Facts, .Figures, and Formulae for Irrigation 
Engineers. By It. B. Buckley. With illus. 
239 pp. lai'f^e 8vo. ( 1908 ) ... ... ... net 

Irrigated India. By Hon. Alhred Deakin. With 
Map, 322 pp. 8vo. ( 1893 ) ... 

Indian Storage Reservoirs, with Earthen Dams. 
By W. L. Strange. 14 plates and 53 illus. 379 
pp. demy 8vo. (1004) . 

Irrigation Farming. By L. M. Wii.cox. Revised 
edition, 113 illus. 494 pp. crown 8vo. (New 
York) ... ... ... ... ... ... net 

Egyptian Irrigation. By Sir W. Willcocks. 
Second edition out of Print. 

. A few copies of the First Edition ( 1889 ) are still to 
he had. Price 15s. nel. 

The Nile Reservoir Dam at Assuan, and After. 
By Sir W. Willcocks. Second edition, 13 plates, 
super-royal 8vo. ( 1903 ) . net 

The AssuAn Reservoir and Lake Moeris. By 

Sir W. Willcocks. With text in English, 
French and Arabic. 5 plates, 116 pp. super¬ 
royal 8vo. (1904) . net 

The Nile in 1904. By Sir W. Willcocks. 
30 plates, 200 pp. super-royal 8vo. ( 1904 ) net 
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LOGARITHM TABLES. 

Aldum’s Pocket Folding Mathematical Tables. 

j, 'y our-fitnire logarithms, and Anti-logarithms, ‘ 
Natural Sines, Tangents, Cotangents, Cosines, . 
Chords and Radians for all angles from i to 90 
degrees. On folding card. Nei 4d. 20 copies, 
net 6 s. 

Tables of Seven-figure Logarithms of the NaturaU 
Numbers from i to 108,000. By C. Badbage. 
Stereotype edition, 8vo ... ... ... ... 7 

Short Logarithmic and other Tables. By W. C. 

Unwin. Fourth edition, small 410 . 3 

Logarithmic Land Measurement. By J. Wallace. 

32 pp. royal 8vo. { 1910 ) . net 5 

A. B. C. Five-figure Logarithms with Tables, 
for Chemists. By C. J. Woodwaru. Crown 
8vo ... ... ... ... ... ... net 2 

A. B. C. Five-figure Logarithms for general use, 
with lateral index for ready reference. By C. J. 
Woodward. Second edition, with cut lateral 
Index, 116 pp. i2mo, limp leather ... net 3 

MARINE ENGINEERING 
AND NAVAL ARCHITECTURE. 

Marine Propellers. By S. W. Barnaby. Fifth 
edition, .5 plates, 56 illus. 185 pp. demy 8vo. 

( 1908 ) . net 10 

Marine En^neeFs Record Book: Engines. 

' ; By B. C. Bartley. 8vo, loan . net 5 

Tbe En^eeFs and Draughtsman’s Data Book 

■ fpr Workshop and Ofiice Use. Third edition, 
ctown 8vo, roan . 3 
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Yachtings Hints, Tables and Memoranda. By A. C. 

FRANkLiN. Waistcoat pocket size, 103 pp. 64mo, 

roa», gilt edges . net 10 

Steamship Coefficients, Speeds and Powers. 

By C. F. A. Fvfe. 31 plates, 2H0 pp. fcap. 8vo, 

Ifeather. { 1907 ) . net 10 6 

• 

Steamships and Their Machinery, from first to 
last. By J. W. C. Haldane. 120 illus. 532 pp. 

8vo. ( 189 S) .. . 15 o 

Tables •for Constructing Ships’ Lines. By 

A. Hogg. Second edition, 8vo . 7 ° 

Submarine Boats. By G. W. Hovgaard. 2 plates, 

98 pp. crown 8vo. { 1887 ) . 5 ° 

Tabulated Weights of Angle, Tee, Bulb, Round, 

Square, and Flat Iron and Steel for the use of 
Naval Architects, Ship-builders, etc. By C. H. 

Jordan. Sixth edition, 640 pp. royal 32mo, 

French morocco, gilt edges. { 1909 ) ... net 76 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the River Thames. Compiled by C. H. 

Jordan. Second edition, 7 coloured charts, 103 

pp. oblong 8vo. ( 1904 ) net 26 

Marine Transport of Petroleum. By H. Little. 

66 illus. 263 pp. crown 8vo. ( 1890 ) . 10 6 

• 

Questions and Answers for Marine Engineers, 

with a Practical Treatise on Breakdowns at Sea. 

By T. Lucas. 12 folding plates, 515 pp. gilt 
edges, crown 8vo. {New York, 1902 ) ... net 80 

Reed’s Examination Papers for Extra First 
Class Engineers. Fourth edition, 14 plates and 
188 illus. 550 pp. 8vo. ( 1902 ) net 18 o 

Reed’s Engineers’ Handbook to the Board of 
Trade Examinations for certificates of Com¬ 
petency as First and Second Class Engineers. 
Nineteenth edition, 37 plates, 358 illus. 6g6 pp. 

8vo . ^ 
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Reed’s Marine Boilers. Second edition, crown 8vo, 

net .| 

Reed’s Useful Hints to Sea-jgoing Engineers.'^ 

Fourth edition, 8 plates, 50 illus. 312 pp. crown 
8vo. (1903) ... . net 3 


MATERIALS. 

Practical Treatise on the Strength of Materials. 

By T. Box. Fourth edition, 27 plates, 536 pp. 

8vo. (190$) . net 12 

Treatise on the Origin, Progress, Prevention 

and Cure of Dry Rot in Timber. By T. A. 

Britton, ro plates, 519 pp. crown 8vo. (1875) 7 

Twenty Years’ Practical Experience of Natural 
Asphalt and Mineral Bitumen. By W. H. 
Delano. 33 illus. 73 pp. crown 8vo, parchment. 

(189S) . 2 

Stone; how to get it and how to use it. By Major- 

Gen. C. E. Luard, R.E. 8vo, sewed. (1890) ... 2 

Testing of Pipes and Pipe-joints in ’ the Open 
Trenches. By M. M. Paterson. 8vo, sewed 
(1879) . 2 

Solid Bitumens. By S. F. Peckham. 23 illus. 

324 pp. Svo. (New York, 1909) ... ... net 1 t 

Lubricants, Oils and Greases. By 1 . 1 . Redwood, 

3 plates, 8vo. (1898) . net 6 

Practical Treatise on Mineral Oils and their 
'. By-Pit)ducts. By I. I. Redwood. 67 illus. 336 pp. 
demy 8vo. (1897) . 
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Silico-Calcareous Sandstones, or Building Stones 
from Quartz, Sand and Lime. By E. Stoffler. 
5 plates, 8vo, sewed. ( 1901 ) net 

Proceedulgs of the Fifth Congress, Inter¬ 
national A^ociation for Testing Materials. 

English edition. 189 illus. 549 pp. demy 8vo. 

. net 

Cloth . net 


MATHEMATICS. 

Imaginary Quantities. By M. Argand. Trans¬ 
lated by Prof. Hardy. i8mo, boards. (NewYork) 

net 

Text Book of Practical Solid Geometry. By 

E. H. DF, V. Atkinson. Revised by Major B. R. 
Ward, R.E. Second edition, 17 plates, 8vo. 
( 1901 ) . 

Quick and Easy Methods of Calculating, and 

the Theory and Use of the Slide Rule. By 
• R. G. Blaine. Third edition, 6 illus. 152 pp. 
i6mo, leather cloth. ( 1907 ) 

Symbolic Algebra, or the Algebra of Algebraic 
Numbers. By W. Cain. i8mo, boards. (New 

York) . net 

Nautical Astronomy. By J. H. Colvin. 127 pp. 
crown, 8vo. ( 1901 ) . net 

Chemical Problems. ByJ. C. Foye. Fourth edition, 
141 pp. i8mo, boards. (New York, 1898 )... net 

Primer of the Calculus. By E. S. Gould. Second 
edition, 24 illus. 122 pp. i8mo, boards. (New 
York, 1899 ) net 

Elementary Treatise on the Calculus for Engineer¬ 
ing Students. By ]. Graham. Third edition, 
276 pp. crown 8vo. ( 1905 ). (Finsbury Technical 
Manual) . 
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Manual of the Slide. Rule. By F. A. Halsey. 
Second edition, 31 illus. 84 pp. i8mo, lioards. 

(New York, 1901 ) net- ‘ 2 

Reform in Chemical and Physical Calculations. 

By C. J. T. Hanssen. 410. ( 1897 ) ... net 6 

« 

Algebra Self-Taught. By P. Higgs. Tliird edition, , 

i04ipp.crown 8vo. ( 1008 ) . 2 

Galvanic Circuit investigated Mathematically. 

By G. S. Ohm. Translated by William Francis, , 

269 pp. i8mo, boards. (Nem York, 1891 ) ... net 2 

Elementary Practical Mathematics. By M. T, 

Ormsby. 420 pp. demy 8vo. ( 1900 ) ... net 7 

Elements of Graphic Statics. By K. v'on Ott. 
Translated by G. S. Cb,ARKK. 93 illus. 128 pp. 
crown 8vo. ( 1901 ) . 5 

Figure of the Earth. By F. C. Roberts. 181110, 

boards. (New York) . net 2 

Arithmetic of Electricity. By T. O’C. Sloane. 
Thirteenth edition, crown 8vo. (New York, 

1901 ) . net 4 

Graphic Method for Solving certain Questions 
' in Arithmetic or Algebra. By G. L. Vose. 
Second edition with 28 illus. 62 pp. i8nio, boards. 

(New York, 1902 ) net 2 

Problems in Electricity. A Graduated Collection 
comprising all branches of Electrical Science. 

By R. Weber. Translated from the French by 
E. A. O’Keefe. 34 illus. 366 pp. crown 8vo. 

( 1902 ) . net 
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MECHANICAL ENGINEERING. 

Steam Engines and Boilers, etc. 


Handbook for Mechanical Engineers. By Hy. 

Adams. Fourth edition, 426 pp. crown 8vo. 


( 1897 ) . . 

net 

4 

6 

Appleby's Handbooks of Machinery. 

Many 



illustrations, 8vo. Sections 2, 3, 4 and 6... 

. each 

3 

6 

Section 5. 

. 

5 

0 


Section i.—Prime Movers. Oui of Print. 

Section 2.—Hoisting Machinery, Winding Engines, etc. 

Section 3.— Out of print. 

Section 4.—Machine Tools and Accessories. 

Section 5.—Contractors’ Plant and Railway Materials. 

Section 6.—Mining, Colonial and Manufacturing Machinery. 

Engineers’ Sketch Book of Mechanical Move¬ 
ments. By T. W. Barber. Fifth edition, 3000 
• illus. 355 pp. 8vo. (lyOG) ... ... ... net 10 5 

The Repair and Maintenance of Machinery. By 

T.W. Barber. 417 illus. 476 pp. 8vo. ( 1895 )... 10 6 

Slide Valve and its Functions, with special 
reference to Modern Practice in the United 
States. By J. Begtrup. 90 diagrams, 146 pp. 
medium 8vo. (New York, 1909 ) ... ... net 8 o 

Practical Treatise on Mill Gearing. By T. Box. 

Fifth edition, ii plates, 128 pp. crown 8vo. 

( 1892 ) . 76 

Safety Valves. By R. H. Buell. Third edition, 

20 illus. 100 pp. i8mo, boards. (New York, 1898 ) 

net 2 o 

Machine Design. By Prof. W. L. Cathcart. 

Part 1 . Fastenings. 123 illus. 291 pp. 
demy 8vo. (New York, 1903 ) ... net 


12 6 
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Chimney Design and Theory. By W. W. 

Christie. Second edition, 54 illus. 192 pp. < , 

crown 8vo. {Nm York, 1902) ... ... net 12 6 

Furnace Draft : its Production by Mechanical "" 
Methods. By W. \V. Christie. 5 illus. 80 pp. 
iSmo, boards. (New York, 1906) . net 2 o 

Working and Management of Steam Boilers , 
and Engines. By F. Colver. Second edition, 

108 pp. crov/n 8vo. ( 1902 ) ... ... ... 3 6 

The Stokers’ Catechism. By W. J. Connor. 

63 pp. limp cloth. (1906) . ... net < i o 

Treatise on the use of Belting for the Transmission 
of Power. By J. II. Cooper. Fifth edition, 94 illus. 

399 PP- demy 8vo. (New York, 1901) ... net 12 6 

The Steam Engine considered as a Thermo¬ 
dynamic Machine. By J. H. Cotterill. Third 
edition, 39 diagrams, 444 pp. 8vo. (1896) ... 15 o 

Fireman’s Guide, a Handbook on the Care of 
Boilers. By K. P. Dahi.strom. Ninth edition 
fcap. 8vo. (New York, 1002) net i 6 

Heat for Engineers. By C. R. Darling, i 10 illus. 

430 pp. 8vo. (1908.) (Finsburv Technical 
Manual.) . net 12 6 

Diseases of a Gasolene Automobile, and How to 

Cure Them. By A. L. Dyke and G. P. Dorris. 

127 illus. 201 pp. crown 8vo. (New York, 1908) net <5 6 

Belt Driving. By G. Halliday. 3 folding plates, 

100 pp. 8vo. (1894) . 3 6 

Worm and Spiral Gearing. By F. A. Halsey. 

13 plates, 85 pp. i8mo, boards. (New York, 1003) 

net 2 o 

Commercial Efficiency of Steam Boilers. By 

A. Hanssen. Large 8vo, sewed. (1898) ... ,06 

CoifUss Eng^ine. By J. T. Henthorn. Third 
edition, 23 illus. 95 pp. square i6mo. (S. & C. 

Series, No. 20.) (New York, 1910) ... net 

. J, . . . 
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Liquid Fuel for Mechanical and Industrial Purposes. 

• By E. A. Brayley Hodgetts. io6 illus. 129 pp. 

8 vo. ' (IHOO) . 50 

Elementary Text-Book on Steam Engines and 
Boilers. By J. H. Kineai.v. Fourth edition, 

J06 illiis. 259 pp. {New York, Z,W.V)... nei 8 6 

Centrifugal Fans. By J. H. Kinlalv. 33 illus. 

206 1)]). leap. 8vo, leatlier. (New York, lOOo) net 12 6 

Mechanical Draft. By J. H. Kineai.y. 27 original 
tables and 13 plates, 142 pp. crown 8vo. (New 
. York* WOO) . net 8 6 

The A. B. C. of the Steam En^ne, with a 
description of the Automatic Governor. By 
J. P. Lisk. 6 plates, lamo. (S. & C. Series, 

No. 17.) (New York, WtO) ... ... ... net i 6 

Valve Setting Record Book. By P. A. Low. 8vo, 

boards... ... ... ••• r 6 

The Lay-out of Corliss Valve Gears. By S. A. 

Moss. ’ Second edition. 3 plates, 108 pp. iSmo, 

. boards. (New York, WOO) ... ... ... net 2 o 

Steam Boilers, their Management and Working. 

By J. Peattir. Fifth edition, 35 illus. 230 pp. 
crown 8vo. (WOO) ... ... ... ... net 4 6 

Treatise on the Richards Steam Engine Indi¬ 
cator. By C. T. Porter. Sixth edition, 3 plates 
and 73 diagrams, 285 pp. 8vo. (WOii) . 90 

Practical Treatise on the Steam Engine. By 

A. Rigg. Second edition, 103 plates, 378 pp. 

demy 4to. ( 1 S 94 ) . r 5 ° 

Power and its Transmission. A Practical Hand¬ 
book for the Factory and Works Manager. By 
T. A. Smith. 76 pp. leap. 8vo. (WJO )... net 2 0 

Drawings for Medium Sized Repetition Work. 

By R. D. Spinney. With 47 illus. 130 pp. 8vo. 

( 1909 ) . 3 6 




36 E. &'F. N. 8P5N, Limited. 


Slide Valve Simply Explained. By Sv. J. Ten¬ 
nant. Revised by J. H. Kinealy. 41 illus., ' 

83 pp. crown 8vo. {New York, 1899 ) ... net 4 

Shaft Governors. By W. Trinks and C. Hoosum. 

27 illus. 97 pp. iSmo, boards. (New York, 1905 ) 

net 2 

i 

Slide and Piston Valve Geared Steam Engines. 

By W. H. Uhland. 47 plates and 314 illus. 155 pp. 

Two vols. folio, half morocco. ( 188 S) ... ... i 16 

How to run Engines and Boilers. By E. P. 

Watson. Fifth edition, 31 illus. 160 pp. crown 
8vo. (New York, 190 ^) ... ... ... ... * 3, 

Position Diagram of Cylinder with Meyer Cut¬ 
off. By W. H. Weightman. On card. (New 
York) .' net 1 

Practical Method of Designing Slide Valve 

Gearing. By E. J. Welch. 69 diagrams, 283 pp. 

Crown 8VO. ( 1 S 90 ) ... ... . 6 

Elements of Mechanics. By T. W. Wright. 

Eighth edition, illustrated, 382 pp. 8vq. (Now 
York, 1909 ) . net 10 ^ 

METALLURGY. 

Iron and Steel Manufacture. 

Life of Railway Axles. By T. Andrews. 8vo, 

sewed. ’ ( 1895 ) . . i 

Microscopic Internal Flaws in Steel Rails and 
Propeller Shafts. By T. Andrews. 8 vo, sewed. 

( 1896 ) . 1 

Microscopic Internal Flaws, Inducing Fracture 

in Steel. By T. Andrews. 8vo, sewed. ( 1896 ) 2 

‘ Relations between the Effects of Stresses slowly 
^ applied and of Stresses suddenly applied in the 
-case of Iron and Steel: Comparative Tests 
with Notched and Plain Bars. By P. Breuil. 

^ 23 plates and 60 illus. 151 pp. 8vo. ( 1904 ) >tet 
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Brassfounders’ AU6y^. By J. F. Buchanan. Illus- 
, trated, 129 pp. crown 8vo. { 1905 ) ... net 

Found^ Nomenclature. The Moulder’s Pocket 
Dictionary and concise guide to Foundry Prac¬ 
tice. By John F. Buchanan. Illustrated, 225 pp. 
prown 8vo. ( 190 S) . net 

American Standard Specifications for Steel. By 

A. L. Colby. Second edition, revised, 103 pp. 
crown 8vo. {New York, 1902 ) ... ... net 

Galvanised Iron: its Manufacture and Uses. By 
J. Davibs. 139 pp. Kvo. { 1899 ) . net 

Management of Steel. By G. Ede. Seventh 
edition, 216 pp. crown 8vo. { 1903 ) 

Galvanising and Tinning, with a special Chapter 
on Tinning Grey Iron Castings. By W. T. 
F'landeks. 8vo. {New York) ... ... net 

Cupola Furnace. A practical treatise on the 
Construction and Management of Foundry 
* Cupolas. By E. Kirk. Third edition, 78 illus. 
45 ° PP- demy 8vo. {New\York, 1910 ) ... ' net 

Practical Notes on Pipe Founding. By J. W. 

Macfarlane. 15 plates, 148 pp. 8vo . 

Atl&s of Designs concerning Blast Furnace 
Practice. By M. A. Pavloff. 127 plates, 14 in. 
by loj in. oblong, sewed. { 1902 ) ... ... net 

Album of Drawings relating to the Manufacture 
of Open Hearth Steel. By M. A. Pavloff. 
Part I. Open Hearth Furnaces. 52 
plates, 14 in. by loj in. oblong folio in 
portfolio. { 190 If) ... ... net 

Metallography Applied to Siderurgic Products. 

By H. Savoia. Translated by K. G. Corbet. 
With 94 illus. i8o pp. crown 8vo. { 1910 ) net 
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Modern Foundry Practice. Including revised 
subject matter and tables from Spretson’s < 

“ Casting and Founding.” By J. Sharp. Second' 
edition, 272 illus. 759 pp. 8vo. ( 1905 ) ... net 1 

Roll Turning for Sections in Steel and Iron. 

By A. Spe.vcek. Second edition, 78 plates, 4to. 

( 1894 ) . I 10 


METRIC TABLES. 

« 

French Measure and English Equivalents. By 

J. Brook. Second edition. So pp. fcap. 321110, 
roan. ( 1906 )... . ... net i 

A Dictionary of Metric and other useful Measures. 

By L. Clark. 113 pp. 8 vo. ( 1891 ) . 6 

English Weights, with their Equivalents in 
kilogrammes per cent. By F. W. A. Logan. 
g6 pp. fcap. 321110, roan. ( 1906 ) . net 1 

Metric Weights with English Equivalents. By 

H. P. McCartney. 84 pp. fcap. 32mo. ( 1907 ) 

net I 

Metric Tables. By Sir G. L. Molesworth. Fourth 

edition, 95 pp. royal 321T10. ( 1909 ) ... net 2 

Tables for Setting out Curves from 200 metres 
to 4006 metres by tangential angles. By H. 
Williamson. 4 illus. 60 pp. i8mo. ( 1908 ) net 2 


MINERALOGY AND MINING. 

,Rock Blasting. By G. G. Andre. 12 plates and 

56 illus. in text, 202 pp. 8vo. ( 1878 ) . 5 

■ 9 

^WIMing Plants for Great Depth. By H. C. 

• Behr In two parts. 8vo, sewed. ( 190 !^ net t ■i 
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Practical Treatise' on Hydraulic Mining in 
California. By A. J. Bowie, Jun. Tenth 
edition, 73 illus. 313 pp. royal 8vo. (New York, 

190 f<\ . net 1 I o 

Manual of Assaying Gold, Silver, Copper and 
(i^ad Ores. By W. L. Brown. Twelfth edition, 

132 illus. 589 pp. crown 8vo. (New York, 1907 ) net 10 6 

Fire Assaying. By li. W. Buskett. 69 illus. 

105 pp. crown 8vo. (New York, 1907 ) ... net 4 6 

Tin : Dqpcribing the Chief Methods of Mining, Dress¬ 
ing, etc. By A. G. Charleton. 15 plates, 83 pp. 
crown 8vo. ( 1884 ) . . 6 

Gold Mining and Milling in Western Australia, 
with Notes upon Telluride Treatment, Costs and 
Mining Practice in other Fields. By A. G. 
Charleton. 82 illus. and numerous plans and 
tables, 648 pp. super-royal 8vo. ( 1903 ) ... net 1 ^ o 

Miners’ Geology and Prospectors’ Guide. By 

G. A. CoRDER. 2g plates, 224 pp. crown 8vo. 

( 1907 ) . net 5 o 

Blasting of Rock in Mines, Quarries, Tunnels, 

etc. By A. W. and Z. W. Daw. Second edition, 

90 illus. 316 pp. demy 8vo. ( 1909 ) ... net 15 o 

Handbook of Mineralogy ; determination and de- 
•scription of Minerals found in the United States. 

By J. C. Foye, i8mo, boards. (New York, 1886 ) 

net 20 

Conversations on Mines. By W. Hopton. Ninth 

edition, 33 illus. 356 pp. crown 8vo. ( 1891 ) ... 4 6 

Our -Coal Resources at the End of the Nineteenth 
Century. By Prof. E. Hull. 157 pp. demy 8vo. 

( 1897 ) . 60 

Hydraulic Gold Miners’ Manual. By T. S. G. 

Kirkpatrick. Second edition,. 12 illus. 46 pp. 
crown 8vo. ( 1897 ) ... 


4 o 
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Economic Mining. By C. G. W. Lock. ' 175 illus. 

680 pp. 8vo. ( 1895 ) ... . net • 10 6 

Gold Milling: Principles and Practice. By C. G. W. ^ ^ 

Lock. 200 illus. 850 pp. demy 8vo. ( 1901 ) net i i c 

Mining and Ore-Dressing Machinery. By 

C. G. W. Lock. 639 illus. 466 pp. super-royal 410. » 

( 1890 ) .^ 5 o 

Miners’ Pocket Book. By C. G. W. Lock. Fifth 
edition, 233 illus. 624 pp. fcap. 8vo, roan, gilt 
edges. ( 1908 ) . ... net 10 6 

• 

Tests for Ores, Minerals and Metals of Com¬ 
mercial Value. B}’ K. L. McMechen. 152 pp. 

121110. (New York, 1907 ) ... ... ... net 5 6 

Practical Handbook for the Working Miner 
and Prospector, and the Mining Investor. By 
J. A. Miller. 34 illus. 234 pp. crown 8vo. 

( 1897 ) . 76 

Theory and Practice of Centrifugal Ventilating 
Machines. By D. Murgue. 7 illus. 81 pp. 8vo. 

(ms) . 5 .0 

Examples of Coal Mining Plant. By J. Povey- 
Harper. Second edition, 40 plates, 26 in. by 
20 in. ( 1896 ) ... ... ... ... 4 4 0 

Examples of Coal Mining Plant, Second Seri^. 

By J. Povey-Harper. 10 plates, 26 in. by 20 in. • 
( 190 !^) . nit I 12 e 


ORGANISATION. 

Accounts, Contracts and Management. 

Org^isation of Gold Mining Business, with 
Sp^jmens of the Departmental Report Books 
and the Account Books. By Nicol Brown. 

■ Secpnd edition, 220 pp. fcap. folio. ( 190 S) net i $ q 
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Manual of Engineering Specifications and Con- 
k« Imds. By L. M. 1 Jaupt. Eighth cidition, 338 pp. 

8vo. {New York, 1900 ) ... ... ... net 12 6 

*•* 

Depreciation of Factories, Municipal, and In¬ 
dustrial Undcrtakiiifjs, and theii Valuation. ]Iy 
Matiirson. Fourth edition, 230 pp. 8vo, 
cloth. { 1910 ) ... ... ... ... net 10 6 

Aid Book to Engineering Enterprise. By E. 

Matiikson. Third edition, 916 pp. 8vo, buckram. 

( mS ) . 140 

Office Management. A handbook for Architects 
and Civil Engineers. By \V. Kayr Parry. 

New iniirression, 187 ])p. medium 8vo, { 1908 ) net 5 o 

Commercial Organisation of Engineering Fac¬ 
tories. By H. Si'iiNci-R. 92 illua. 221 pp. 8vo. 

[ 1907 ) ... ... ... ... ... ... net 10 6 


PHYSICS. 

Colour, IIhat and Experimentai. Science. 

The Entropy Diagram and its Applications. By 

M. J. Boulvin. 38 illus. 82 pp. demy 8vo. ( 1898 ) 5 o 

Physical Problems and their Solution. By A. 

Bourgougnon. 224 pp. i8mo, boards. (New 

York, 1897 ) ... ... ... ... ... net 2 o 

Heat for Engineers. By C. R. Darling, no illus. 

430 pp. Svo. ( 1908 ) (Finsbury Technical 
Manual) . net 12 6 

The Colourist. A method of determining colour 
harmony. By J. A. H. Hatt. 2 coloured plates, 

So pp. Svo. (New York, 1908 ) net 6 6 

Engineering Thermodynamics. By C. F. Hirsch- 
FELU. 22 illus. 157 pp. i8mo, boards. (New York, 

■ 1907 ) .: . net 


2 o 
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Experimental Science ; Elementary, Practical and 
Experimental Physics. By G. M. Hopkins..* 
Twenty-third edition, 920 illus. 1100 pp. large 8vo. 

(Nem York, 1902 ) ... ... ... ... net ** i 

Reform in Chemical and Physical Calculations. 

By C. J. T. Hansspn. Demy 410. (I,'t 97 ) net ,6 

Introduction to the Study of Colour Phenomena. ' 

By J. W. LoviiiONi). 10 hand coloured [dates, 

48 pp. 8vo. [ 1905 ) . net 5 

Practical Laws and Data on the Condensation > 
of Steam in Bare Pipes ; to which is added a 
Translation of Phcuct's Theory and Experi¬ 
ments on the Transmission of Heat through In¬ 
sulating Materials. By C; P. Paulding. 1K4 
illus. 102 pp. demy Svo. [New York, 1904 ) net 8 ' 

The Energy Chart. Practical application to 
reciprocating steam-engines. By Captain H. R. 

Sankev. 157 illus. 170 pp. Svo. ( 1907 ) ... net 7 


PRICE BOOKS. 

Approximate Estimates. By T. E. Coleman. 

Third edition, 481 pp. oblong aamo, leather. 

( 1907 ) net 5 

Railway Stores Price Book. By \V. O. Kkmp- 

THORNE. 500 pp. demy Svo. (1909) ... net 10 

Spons’ Engineers’ Price Book. A Synopsis of 
Current Prices and Kates for Engineering Ma¬ 
terials and Products. Edited by T. G. Mari.ow. 

650 pp. folio. (1904). net 7 

Spons’ Architects’ and Builders’ Pocket Price- 
' Book, Memoranda, Tables and Prices. Edited 
by Clvbe Young. Revised by Stanford M. 
Brooks. Illustrated, 552 pji. i6ino, leather cloth 
/sizev-bj in. by 3I in. by | in. thick). Issued 
annually . ’. net 3 
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RAILWAY ENGINEERING. 


Practical Hints to Young Engineers Employed 
6n Indian Railways. I!y A. \V. (;. Auuis. 

W iHi 14 illiis. 134 j)|). ... net 3 6 

Railroad Curves and Earthwork. i!y C. F. 

Ai.i.KN. Third t'dition, 4 plates, 19H pp. 121110, 

leather, gilt edges. (New York, 190 iJ) ... net 8 6 

Field and Office Tables, specially applicable to 
Raihoads. ByF. Au.en, 293 pp. 161110, 

leather. (New York, 190 ,^) ... ... ... net 8 6 

The two above eomhineet in one vol. tiinp leather ... net I2 6 

Up-to-date Air Brake Catechism. H>’ R. H. 

IjLACK.^m.. Twenty-third edit. 5 colomed ])Jates, 

96 ilhis. 305 pp. crown 8vo. (New York, net 8 6 

Simple and Automatic Vacuum Brakes. By C. 

, Brigos, G.N.R. n plates, 8vo. (JSShl) ... 40 

Notes on Permanent-way Material, Plate-laying, 
and Points and Crossings. By \V. H. Cole. 

Fifth edition, 32 plates, 176 pp. crown 8vo. ( 1905 ) 

net 7 6 

Statistical Tables of the Working of Railways 

in various countries up to the year 1904. By 
J. D. Diacomidls. Second edition, 84 pp. small 
folio, sewed. ( 1900 ) ... ... ... net 16 o 

Locomotive Breakdowns, F.incrgenries and their 
Remedies. By Guo. L. Fowlkr, M.E. and W. W. 

Wood. Fifth edition, 92 illus. 2fi6 pp. i2mo. 

(New York, 1908 ) ... . net 4 6 

Permanent-Way Diagrams. By F. H. Frere. 

Mounted on linen in cloth covers. ( 1908 ) net 3 o 

Formulae for Railway Crossings and Switches. 

By j. Glover. 9 illus. 28 pp. royal 32010. ( 1896 ) 2 6 
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Data relating to Railway Curves and Super¬ 
elevations, shown ^naphically. ByJ. H. Haisti'. 
On folding card for pocket use ... ... uei 

Setting out of Tube Railways. By G. M. 1 lAi.iuiN. 
9 ])lates, 46 illus. fih pp. crown 4(0. (lUOT) net 

Railway Engineering, Mechanical and Electrical. 

By J. W. C. Haldane. 141 ilius. 563 pp. 8vo. 
( 1897 ) . 

Tables for setting-out Railway Curves. By C. P. 

Hogg. A series of cards in neat cloth case 

The Construction of the Modem Locomotive. 

By G. Hughes. 300 illus. 261 pp. 8vo. ( 1804 ) 

Practical Hints for Light Railways at Home and 
Abroad. By F. R. Johnson. 6 plates, 31 pp. 
crown 8vo. ( 1896 ) . 

Handbook on Railway Stores Management. By 

W. O. Kempthohne. 268 pp. demy 8 vo. ( 1907 ) 

net 

Railway Stores Price Book. By W. O. Kemp- 
THORNE. 487 pp. demy 8vo. ( 1909 ) ... net 

Tables for setting out Curves for Railways, Roads, 
Canals, etc. By A. Kennedy and R. W. Hack- 
wood. 32010. net 

Railroad Location Surveys and Estimates. By 

F. Lavis. 68 illus.270 pp. 8 vo. (Ne«’York, 1906 ) 

net 

Tables for Computing the Contents of Earth¬ 
work in the Cuttings and Embankments of 
Railways. By W. Macgregor. Royal 8vo 

Bridge and Tunnel Centres. ByJ. B. McMasters. 
'■r Illustrated, 106 pp. i8mo, boards. (New York, 
1893 ) ... net 

.Pioneering. ■ By F. Shelforu. Illustr ted, 88 pp. 
croi^n 8vo. ( 1909 ) . net 


o ( 

10 ( 

15 > 

4 < 
0 ‘ 

2 ( 

to ( 

10 / 

2 I 

12 I 

6 I 

2 I 


3 



K. & F, N. 6P0N, Lihitid. '• 45 

llandbook on Railway Surveying for Students 
arn^ Junior Engineers. By B. Strwart. 55 
* iIIus.'qS pp. crown 8vo. ' (J 90 fJ) ... ... mi 26 

Spiral 'fables. Hy J. G. Sullivan. 47 pp. i2nio, 

leather. (New York, I'MS) ... ... ... net 6 6 

Modern British Locomotives. l!y A. T. Tayi.ok. 
loo* (hafjraiiLS of principal diinensiona, 118 pp. 
ohlong 8vo. ( 1007 ) ... ... ... ... net 4 6 

Locomotive Slide Valve Setting. By C. E. Tully. 

Illustrated, nSmo ... ... ... ... net j o 

The Walschaert Locomotive Valve Gear. By 

W. W. Wood. 4 plates and set of movable card¬ 
board working models of the valves, 193 pp. 
crown 8vo. (Nctei York, 1007 ) ... ... net 6 6 

The Westinghouse E.T. Air-Brake Instruction 

Pocket Book. By W. W. Wood. 48 ilhis. < 

including many coloured plates, 242 pp. crown 

8vo. [New Y'ork, 1000 ) ... ... ... net 8 6 


SAXITATION, PUBLIC HEALTH AND 
MUNICIPAL ENGINEERING. 

Sevfers and Drains for Populous Districts. By 

J. W. Adams. Ninth edition, 81 illus. 236 pp. 

8vo. (New York, 190 S) net 10 6 

Public Abattoirs, their Planning, Design and Equip¬ 
ment. By R. S. Ayling. 33 plates, 100 pp. 
demy 4to. (lOOS) ... ... ... ... net 8 6 

Sewage Purification. By E. Bailey-Dknton. 8 

plates, 44 pp. 8vo. ( 180 ( 1 ) . 5 o 

Water Supply and Sewerage of Country Man¬ 
sions and Estates. By E. Bailey-Denton. 

76 pp. crown 8vo. ( 1001 ) . mt 2 6 
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Sewerage and Sewage Purification. .By M. N. 

Baker. Second edition, 144 pp. iHino, boards. 
{JVmt York, li) 05 ) ... ... ... ... net 

Sewage Irrigation by Farmers. By K. W. B., 

Bikcii. 8vo, sewed. {IfiTfi) ... . 

Sanitary House Drainage, its Principles and 
Practice. By T. E. Coi.kman. 98 ilhis. 206 pp. 
crown 8vo. {IHUH) ... 

Stable Sanitation and Construction. By T. It. 

Coleman. 183 illus. 226 jip. crown 8vo. {I 8 il 7 ) 

Public Institutions, tbeir Engineeiing, Sanitary and i 
other Appliances. By F. Colyer. 231 pp. Hvo. 
(ma) . net 

Discharge of Pipes and Culverts. By P. M. 

Crosthwaite. Laigc folding sheet in case net 

A Complete and Practical Treatise on Plumbing 
and Sanitation: Hot Water Supply, Warm¬ 
ing and Ventilation, Steam Cooking, Gas, 
Electric Light, Bells, etc., with a complete 
Schedule of Prices of Plumber’s Work. By 
G. B. Davis and F. Dve. 2 vols. 637 illus. arid 
21 folding plates, 830 pp. 4to, cloth. {t 899 ) net 

Standard Practical Plumbing. By P. J. Davies. 
Vol. I. Fourth edition, 768 illus. 355 pp. royal 

Hvo. ( 190 , 5 ) ... ... ... net 

Vol. 11 . Second edition, 953 illus. 805 pp. 

( 190 / 5 ) . net 

Vol. III. 313 illus. 204 pp. ( 1906 ) ... net 

Conservancy, or Dry Sanitation versus Water 
Carriage. By J. Donkin. 7 plates, 33 pji. Hvo, 
sewed. ( 19011 ) ... ... ... ... net 

Sewage Disposal Works, their Design and Con- 
, stniction. By W’. C. Easdalk. With 160 illus. 
264 pp. demy 8vo., ( 1910 ) ... ... ... mt 

ff 

House Drainage and Sanitaiy Plumbing. By 

W. P.. Gerhard. Tenth edition, 6 illus. 231 pp, 
i8mo, boards. (New York, 190 ^) . 
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Engineering Work in Towns and Cities. By 

E. McCulloch. 44 illus. 502 pp. crown 8vo. 

* (New York, 1908) ... / . mt 12 6 

The "R^atraent of Septic Sewage. By G. W. 

KAPTiiH. 137 p|i. iSiiio, boards. (New York, 

l90Jf) ... ... ... ... ... tui 2 o 

Reports and Investigations on Sewer Air an<i 
Sewer Veiililation. By R. H. Rhpve,s. iSvo, sewed. 

(189J,) . I o 

The Law and Practice of Paving Private Street 
Works. By W. Si’iNK.s. Fourth edition, 25(1 jip. 

<Svof (1904) ... ... ... ... ... net 12 6 


STRUCTURAL DESIGN. 

(.Sfr Hriixjbs and Rooi-s.) 


TELEGRAPH CODES. 

New Business Code. 320 pp. narrow Hvo. (Size 
* in, liy 7 f in. and J in. thick, and weight 10 oz.) 

(New York, 1909 ) ... ... ... ... net i 10 o 

Miners’ and Smelters’ Code (formerly issued as 
the Master Telegraph Code). 44 *f PP- 
limp leather, weight 14 oz. (Neiv York, 1899 ) 

net 2 10 o 

Billionaire Phrase Code, containing over two mil¬ 
lion sentences coded in single words. 56 pp. ' 

8vo, leather. (Neta York, VMS) ... ... net 6 6 


WARMING AND VENTILATION. 

Hot Water Supply. By F. Dye. Fifth edition, 

48 illus. 86 pp. crown 8vo. ( 190 : 1 ) ... net 3 o 

A Practical Treatise upon Steam Heating. By 

F. Dye. 129 illus. 246 pp. demy 8vo. ( 1901 ) net 10 o 
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Practical Treatise on Warming Buildings by 
Hot Water. By F. Dyk. 192 ilUis. 319 pp. , 
8vo. cloth. ( 1906 ) . net 

Charts for Low Pressure Steam Heating. Byc 

J. H. KiNiiALY. Small folio. (New York) 

Formulae and Tables for Heating. By J. H. 

Kineai.y. iS illus. 53 pp. 8vo. (New York, 1899 ) 

Mechanics of Ventilation. By G. W. Raftisr. 
Second edition, i8ino, boards. (New York, 1896 ) 

net 

Principles of Heating. By W. G. Snow. 62 illus. 
i6i pp. Svo. (Ne^v York, 1907 ) . net'’ 

Furnace Heating. ByW. G.Snow. Fourth edition, 
52 illus. 216 pp. 8vo. (New York, 1009 ) ... net 

Ventilation of Buildings. By VV. G. Snow and T. 
Nolan. 83 pp. 181110, boards. (New York, 1006 ) 

net 

Heating Engineers’ Quantities. By W. L. White 
and G. M. White. 4 plates, 33 pp. folio. ( 1910 ) 

net 


WATER SUPPLY. 

(Sw also Hydraulics.) 

Potable Water and Methods of Testing Im¬ 
purities'. By M. N. Baker. 97 pp. iHnio, 
boards. (New York, 1906 ) ... ... ... net 

Manual of Hydrology. By N. Brardmore. New 
impression, 18 plates, 384 pp. 8vo. ( 1906 ) net 

Boiler Waters, Scale, Corrosion and Fouling. By 
W. W. Christie. 77 illus. 235 pp. 8vo, cloth. , 
(New York, 1007 ) . 

.Water Softening and Purification. By H. Collet. 

’ ;Second edition, 6 illus. 170 pp. crown 8vo. ( 1908 ) 

■ net 

Treatise bn Water Supply, Drainage and Sanitary 
Appliances of Residences. By F. Colyer. roo 
, pp. crown 8vo. ( 1899 ) . net 
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Report on the Inve'stigations into the Purifica- 
, tion.of the Ohio River Water at Louisville, 

Kentucky. By G. W. *'ui.i,er. 8 plates, 4to, 
cloth.^ (New York, 1898 ) ... ... ... ...220 

Purification of Public Water Supplies. ByJ. W. 

Hill. 314 pp. 8vo. (New York, 1898 ) ... ... 10 6 

Well Boring for Water, Brine and Oil. By C. Isler. 

New cditwn in the Press. 

Method of Measuring Liquids Flowing through 
Pipes by means of Meters of Small Calibre. 

By rtol. G. Lange, i jilate, 16 pp. <Svo, sewed 

net o 6 

On Artificial Underground Water. By G. 

Richert. 16 illus. 33 pp. 8vo, sewed. ( 1900 ) 

net I 6 

Notes on Water Supply in new Countries. By F. 

W. Stone. iH plates, 42 pp. crown 8vo. ( 1888 ) 5 o 

The Principles of Waterworks Engineering. 

By J. H. T. Tudsiierv and A. W. Brightmore. 

Third edition, 13 folding plates, 130 illus. 447 pp. 
j demy 8vo. ( 1905 ) ... ... ... ... net i 1 o 


WORKSHOP PRACTICE. 

A Handbook for Apprenticed Machinists. By 

O. J. Beale. Second edition, 89 illus., 141 pp. 
i6mo. (New York, 1901 ) ... ... ... net 26 

.Bicycle Repairing. By S. D. V. Burr. Sixth 
edition, 200 illus. 208 pp. 8vo. (New York, 1903 ) 

net 4 6 

Practice of Hand Turning. By F. Campin. 

Third edition, 99 illus. 307 pp. crown 8vo. ( 1883 ) 3 6 

'Calculation of Change Wheels for Screw Cutting 
on Lathes. By D. De Vries. ■ 46 illus. 83 pp. 

8 vo. ( 1908 ) . rtet 


3 o 
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Milling Machines and Milling Practice. By 

D. DE Vries. With 536 illus. 464 pp. medium 
8vo. ( 1910 ) .i . net 

French-Polishers’ Manual. By a French-Polisher. 
31 pp. royal 32010, sewed. ( 190 Z) ... net 

Art of Copper Smithing. By J. Fueler. Third 
edition, 475 illus. 325 pp. royal 8vo. (Neiv York, 
1901 ) . net 

Saw Filing and Management of Saws. By K. 

Grimshaw. New edition, 81 illus. i6mo. (New. 
York, 1900 ) net 

Paint and Colour Mixing. By A. S. Jennings. 
Fourth edition. 14 coloured plates, igo pp. 8vo. 
( 1910 ) . net 

The Mechanician: a Treatise on the Construction 
and Manipulation of Tools. By C. Knight. 
Fifth edition, 96 plates, 397 pp. 4to. ( 1097 ) 

Turner’s and Fitter’s Pocket Book. By j. La 

Nicca. i8mo, sewed . 

Tablra for Engineers and Mechanics, giving the 
values of the different trains of wheels required to 
produce Screws of any pitch. By Lord Lindsay. 
Second, edition, royal 8vo, oblong. 

Screw-cutting Tables. By W. A. Martin. Seventh 
edition, royal 8vo, oblong. 

Metal Plate Work, its Patterns and their Geometry, 
for the u^ of Tin, Iron and Zinc Plate Workers, 
By C. T. Millis. Fourth edition, 280 diagrams, 
470 pp. crown 8vo. ( 1900 ) . 

;Engineers’ and General Smiths’ Work. The 

smith, and forgeman’s handbook of practical 
smithing and forging. By T. Moore. 401 illus. 
,2if8pp. crown 8vo. ( 1900 ) . net 
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Modern Machine Shop Construction, equipment 
and ijianagement. By O. E. Perrigo. 208 illus. 

* 343 PP- crown qto. {NmjVorh, 1906 ) ... net 21 o 

Turner’l'Handbook on Screw-cutting, Coning, 

etc. By W. Price. P'cap. 8vo ... ... ... i o 

Introduction to Eccentric Spiral Turning. By 

H, C. Robinson. 12 plates, 23 illus. 48 pp. 8vo. 

( 1906 ) . net 4 6 

Manual of Instruction in Hard Soldering. By 

H. Kowei.l. Sixth edition, 7 illus. 66 pp. crown 

Svo.* (New York, 1910 ) ... ... ... net 3 o 

Pocket Book on Boilermaking, Shipbuilding, and 

the Steel and Iron Trades in General. By M. J. 

Sexton. Sixth edition, 85 illus. 319 pp. royal 
32mo, roan, gilt edges. ( 1909 ) net 5 o 

Power and its Transmission. A Practical Hand¬ 
book for the Factory and Works Manager. By 
T. A. Smith. 76 pp. fcap. 8vo. ( 1910 )... tut 2 o 

Spons’ Mechanics’ Own Book: A Manual for 
Handicraftsmen and Amateurs. Sixth edition, 

1430 illus. 720 pp. demy 8vo. ( 190 S) . 6 o 

Ditto ditto half morocco . 76 

Spons’-Workshop Receipts for Manufacturers, 
Mechanics and Scientific Amateurs. New 

jnd thoroughly revised edition, crown 8vo. 

( 1909 ) . nel 30 

Vol. I. Acetylene Lighting to Drying. 

223 illus. 532 pp. 

Vol. II. Dyeing to Japanning. 259 illus. 

540 pp. 

Vol HI. Jointing Pipes to Pumps. 256 
illus. 528 pp. 

Vol. IV. Rainwater Separators <0Wines. 

250 illus. 520 pp. 

'Gauges at a Glance. By T. Taylor. Second 
edition, post 8vo, oblong, with .tape converter. 

( 1900 ) . ^ 50 
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Simple Soldering, both Hard and Sbft. By E. 
Thatchkr. 52 illus. 76 j))). crown 8vo, limp., 

(S. & C. Seriks, No. 18.) (A ’.w York, J 910 ) tiei 

The Modern Machinist. By J. T. Usher. Fifth"' 
edition. 257 illus. 322 pp. 8vo. {New York, 1004 ) 

net 10 

Practical Wood Carving. By C. J. Woodsend. * 
108 illus. 86 j)p. 8vo. (New York, 1807 ) ... net' 4 

American Tool Making and Interchaugcable Manu¬ 
facturing. By J. W. Woodworth. 600 illus. 

544 pp. demy 8vo. (Nem York, 100 f>) ... net 17 

c 


USEFUL TABLES. 

Weights and Measurements of Sheet Lead. ' 

By J. Alexander. 321110, roan . net i 

Tables of Parabolic Curves for the use of Railway- 
Engineers and others. By G. T. Allen. Fcap. 
i6mo ... ... ... . . 41 

Barlow’s Tables of Squares, Cubes, Square Roots, 

Cube Roots and Reciprocals. Crown 8vo ... . 6 

Tables of Squares. By E. E. Buchanan. Ninth 

edition, lamo . net 4*. 

Land Area Tables. By W. Codd. Square i6mo, 

on a sheet mounted on linen- and bound in cloth 3 

Tables for Setting out Curves from 101 to 5000 
feet radius. By H. A. Cutler and F. J. Edge. 

Royal 32mo ... ... .' net ..2 

Transition Curves. By W. G. Fox. i8mo, boards. 

{New York) . net ■ 2, 

Tkblesof some of the Principal Speeds occurring 
iti Mechanical Engineering, expressed in Metres ,, 
jier^ecbhd. By P, Keerayeef. i8mo, sewed ... q 
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Calculating^ Scale. A Substitute for the Slide Rule. 
By W. Knowles. own 8vo, leather ... ntt 

PIkaimeter Areas. Multipliers for various scales. 
By H. B. Molesworth. Folding sheet in cloth 
• case . net 

'Tables of Seamless Copper Tubes. By 1 . O’Toole. 
69 jjji. oplong fcap. 8vo. { 1908 ) ... ... net 

) 

iownson’s Iron Merchants’ Tables and Memo¬ 
randa, Weights and Measures. 86 pp. 32010, 
leather. ... . 

Spons’ Tables and Memoranda for Eng^ineers. 

' By J. T. Hurst, C.E. Twelfth edition, 278 pp. 

64010, roan, gilt edges. ( 1907 ) . net 

Ditto ditto in celluloid case net 

Optical Tables and Data, for the use of Opticians. 
By Prof. S. P. Thompson. Second edition, 130 
pp. oblong 8vo. ( 1907 ) . ... net 

Traverse Table, showing Latitudes and Departure 
for each Quarter degree of the Quadrant, and for 
• distances from i to 100, etc.; i8mo, boards 

net 

Fifty-four Hours’ Wages Calculator. By H.- N. 

. WntTELAW. Second edition, 8vo. net 

Wheel Gearing. Tables of Pitch Line Diameters, 
etc. By A. Wilbgoose and A. J. Orr. 175 pp. 
fcap. 32mo. ( 1903 ) . net 


MISCELLANEOUS. 

Time Chart. The time of day at any place in the 
World at a glance. By Dr. F. J. B. Cordeiro. 
On card ... . ... net 

Tke Atmosphere : Its Characteristics and Dyna¬ 
mics. By F. J. B. Cordeiro. With 35 illus. 
129 pp. medium 8vo. (New York, 1910 ) ... net 
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Model Steam Engine Design. By R. M. De 

ViGNiER. 34 ilhis. 94 pf). Clown iSv‘), limp. (.Veifia 
York, im?) . net i 

Popular Engineering. By F. Dye. 704 illus. 477 

pp. crown 4to. (J 896 ) . net 5 

The Phonograph, and how to construct it. By 
W. (jii.LKTT. 6 folding plates, H7 pp. crown 8vo. 

«.. ... 5 

Particulars of Docks, Wet Docks, Whi.'-ves, 
etc. on the Rivei Thames. By C. N. Joki.'n. 
Second edition, 7 coloured charts, 103 pp. oblong ' 

8vo. (1904) ... ... ... ... ... net 2 

Spons’ Engineer’s Diary and Year Book, issued 

annually. 410 . ..' 3 

New Theories in Astronomy. By W. Stirmng. 

335 pp. demy Svo. {J 9 (J 6 ) . ... tut 8 

The American Hardware Store. A Manual of 
approved methods of arrangfng and displaying 
hardware. B3J R. R. Williams. ‘ 500 iUus. 

448 pp. royal 8vo. {New York, 1896 ) ... net 7 

Practical Wood Carving. By C. J. Woodsend. 

108 illus. 86 pp. 8 VO. (New York, 1897 ) ... net 

ivwitions. How to Protect, Sell and Buy Them, 

By F. WkiCHT. Clown 8vo, limp. (S. & C. 
Series, No. 10.) {New York, 1908 ) ... net 
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John j. griffin & sons, 

lIMITED. 

«—.—.—^« 

Laboratory Benches and Apparatus, Measuring Tools, 
Stands (Ibi^ Retorts, Burettes, Funnels, Test-Tubes), 
Laboratory Motors, Balances and Weights, 

Air Pumps aftd Accessories, Crucibles, 

Specific Gravity Apparatus, 

Drying Apparatus, 

Furnases and Burners, Evaporating Basins, Rubber Goods, 
Filtering and Extraction Apparatus, Calorimeters, 
•Thermometers, Hygrometers and Pyrometers, 

Gas Generating and Washing Apparatus, 

'' Glass Flasks, Beakers, Jars, Bottles, 

Distilling Apparatus. 

Electric Batteries and Apparatus for Electrolysis, 
Apparatus for Determining Molecular Weights, 
Referees’ Gas Analysing Apparatus. 

Hofmann’s Lecture Apparatus. 

Apparatus for Gas Analysis. 

Apparatus for Oil Testing. 
Saccharimeters, Polarimeters and Microscopes. 
Apparatus for 

Volumetric Analysis, Cement Testing, Steel Testing, 
Waiter, Milk, and Urine Analysis, Blowpipe 
Analysis, Arsenic Testing. 

Sifftbinets & Sets of Apparatus—Minerals, Fossils & Crystals. 
Chemicals and Reagents. 

KEMBlTsTiEETril^ 

l^iONSON, W.C. 



